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Abstract- The effect of phosphate bio-fertilizer on occurrence of the dominant weeds in wheat field was investigated in a 
5×3 factorial experiment in a randomized complete block design with 3 replications. The first factor, fertilizer, comprised of 
five levels, super phosphate triples 0, 100 and 200 kgha-1 as chemical fertilizer and Barvar 2 and 3 100 gha-1 as bio-fertilizer, 
and the second factor, cultivar, comprised of Shiraz, Marvdasht and Bahar.  Results indicated that the bio-fertilizer 
application reduced Hordeummurinum, Cardariadraba, Stellaria media, Alopecurusmyosuroides, and Lamiumamplexicaule 
occurrence, but increased Cirsiumarvensis and Lactucaserriola. In addition, Bahar cultivar had better competition with weeds 
compared to the other cultivars. Therefore, bio-fertilizer application and Bahar cultivar are recommended for the similar 
regions. Results of field study were supported by greenhouse researches. The greenhouse trials demonstrated that weed’s 
height, seed fecundity and seed rainin biological fertilizer treatments had significant difference with control and chemical 
fertilizer treatments. 
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I. INTRODUCTION 
 
Weeds have been with us since the advent of settled 
agriculture some 10,000 years ago (Zimdahl, 
2007).They are posed a recurrent and ubiquitous 
threat to agricultural productivity (Buhler et al. 2002). 
No agricultural enterprise or part of our environment 
is immune to the detrimental effects of weeds 
(Zimdahl, 2007).Because weeds are the major pests 
in many cropping systems, it is vital to manage plant 
populations in an area and prevent a plant grown 
where it is not desired. Plant competition, added 
protection costs, reduced quality of farm products, 
reduced quality of animals, increased production and 
processing costs, water management, human health, 
decreased land value, reduced crop choice and 
aesthetic value are harmful aspects of weeds. 
One of the important aspects of plants competition is 
nutrition, which provided as fertilizers in cropping 
systems. The most common kinds of fertilizer are 
chemical fertilizer, that they are effective and also 
expensive. 
Primary nutrients are utilized in the largest amounts 
by crops, and therefore, are applied at higher rates 
than secondary nutrients and micronutrients (Tucker, 
1999). Normal plant growth cannot be achieved 
without phosphorus. It is a constituent of nucleic 
acids, phospholipids, the coenzymes DNA and 
NADP, and most importantly ATP. It activates 
coenzymes for amino acid production used in protein 
synthesis; it decomposes carbohydrates produced in 
photosynthesis; and it is involved in many other 
metabolic processes required for normal growth, such 
as photosynthesis, glycolysis, respiration, and fatty 
acid synthesis. It enhances seed germination and early 
growth, stimulates blooming, enhances bud set, aids 
in seed formation, hastens maturity and provides 
winter hardiness to crops planted in late fall and early 

spring. The meristem region of growing plants is high 
in phosphorus.Phosphorus occurs in organic 
fertilizers (manures), inorganic blended fertilizers, 
and high phosphate materials such as mono-and di-
ammonium phosphate, triple superphosphate, and 
liquid mixes (Tucker, 1999). 
While the efficacy of these fertilizers is evident, they 
may also lead to environmental contamination by soil 
erosion. 
Concern over the economic costs and environmental 
effects of current chemical fertilizers has reinforced 
the need for biological fertilizers. 
Biological fertilizers consisted of useful bacteria or 
fungus and produced for specific reasons such as 
nitrogen fixation or phosphate, potassium and iron 
ions release. Bacteria usually fixed in rhizosphere and 
help plant for nutrition absorption. These bacteria 
caused disease reduction, micronutrient absorption, 
soil texture improvement, promote plant growth and 
resulted in higher crop quality and quantity. Barvar-2 
phosphate biological fertilizer is an Iranian 
agricultural technology that produced after eight 
years effort and included two kinds of bacteria. 
Pseudomonas putida, strain P13, which produce 
organic acids that caused phosphate release from 
mineral composition. The other bacterium 
isPantoeaagglomerans, strain P5, with production and 
release phosphatase enzyme caused phosphate release 
from organic resources. 
According to archaeological evidence Wheat is one 
of the oldest plants that is originated from Fertile 
Crescent, which includes parts of Iran (Zand et al. 
2010). Based on the genetic evidencesthis area is 
called the origin of the agriculture and wheat 
domestication (Zand et al. 2010).There are many 
factors that effect on the wheat yield including seed 
selection, planting time, crop rotation, drought and 
salinity tension management, fertilizer management 
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and weed control. Weed species such as 
Hordeummurinum, Hordeumspontaneum, 
Avenaludoviciana, Sinapisarvensis, Cardariadraba, 
Stellaria media, Alopecurusmyosuroides, 
Lamiumamplexicaule, Cirsiumarvenseand 
Lactucaserriola have been reported as troublesome 
weeds in the wheat farms of Iran. 
The objective of these studies was to investigate the 
response of weeds species to various chemical and 
biological phosphorus fertilizers, also to determine 
and support the effect of these phosphorus fertilizers 
on two broad leaf and two grass weeds in controlled 
condition.  
 
II. MATERIAL AND METHODS 
 
i. Field study 
Field experiments were carried out in the 2010-2011 
growing season at the experimental farm inCollege of 
Agriculture, Shiraz University (52˚35ˊ W and 
29˚43ˊN with an altitude of 1810 m) to evaluate the 
efficacy of various phosphorus fertilizers on weeds. 
The experiment was established in a randomized 
complete block design with a factorial arrangement in 
three replications. Factors included phosphorus 
fertilizer and wheat cultivar. Fertilizer treatments 
consisted of control (without any fertilizer 
application), biological phosphate fertilizer (Barvar 2, 
bacterial phosphate fertilizer), biological phosphate 
fertilizer (Barvar 3, bacterial phosphate 
fertilizer),chemical phosphate fertilizer (200 kgha-1), 
chemical phosphate fertilizer (100 kgha-1) and 
cultivar treatments were Shiraz, Marvdasht and Bahar 
wheat’s cultivar. 
The seed bed preparation consisted of moldboard 
plowing and tandem disking followed by land leveler 
smoothing in fall. A field cultivator prepared the final 
seed bed with 20cm row spacing. Each plot consisted 
of six 4-m rows and seeds hand planted in November 
1st. 
 The first application of bacterial treatment was 
inoculum before seed planting and the next 
application of biological fertilizer was done at six-
leaf stage of wheat. All chemical fertilizers broad cast 
before seedcultivation. Weed species and population 
in all treatments was measured separately for each 
plot by counting the number of weeds 6 months after 
planting within a fixed 1 m2quadrate that was 
dropped randomly. All weeds were cut at the ground 
level and oven dried at 60°C for 72h. The wheat grain 
was harvested at maturity from each plot and 
measured separately.  
All the data analyzedusing SAS statistical software 
(SAS Institute 2000) and Minitab statistical software. 
The ANOVA test was used to determine significant 
(p≤0.01 or p≤0.05) treatment effect and Duncan 
Multiple Range Test to determine significant 
difference between individual means. 
 
ii. Greenhouse study 

In order to field experiments confirmation, 
greenhouse studies were conducted at research 
greenhouse in College of Agriculture, Shiraz 
University, to determine the influence of phosphorus 
biological fertilizer on the growth of 
Hordeumspontaneum, Avenafatua, sinapisarvensis 
and amaranthusretroflexus. Experimental design was 
complete block design with a factorial arrangement in 
four replications. The first factor was weeds species 
and the other factor was phosphorus fertilizer. Weed 
treatments consisted of four above troublesome 
weeds and fertilizer treatments included two different 
kinds of biological fertilizer (Barvar-2 and Barvar-3, 
100 gha-1), two level of chemical fertilizer (100 and 
200 kgha-1) and control (no phosphorus fertilizer). 25-
cm pots filled with region’s soil and Weed’s seeds 
planted with fixed density (10 plants per pot) in July 
1st. plant height and density measured weekly from 
the beginning of the study until harvesting. After 
maturity, weeds were cut and oven dried in 60°C for 
72h. Then, weighted and weed’s seeds in each pot 
counted to evaluate the seed rain and fecundity. 
 
III. RESULT AND DISCUSSION 
 
i. Field study 
 
Weeds and crops benefit from things that reduce 
environmental stress such as irrigation, fertilization, 
and pest control (Zimdahl, 2007).  Both crop and 
weed compete for available resources. Weeds that are 
most competitive have rapid seedling growth and a 
high growth rate compared to the crop with which 
they are interfering. They will also have a short 
vegetative period before flowering and be able to 
complete seed production quickly. They often 
produce seeds that mature soon after flowering. 
(zimdahl,2007). All these criteria could change with 
soil fertility. In addition, fertilizer type and applying 
method could alter the growth factors for weeds and 
crops. 
Statisticalanalysisrevealedthatweed’s frequency mean 
in control treatments were maximum compared with 
other treatments. However, the minimum mean of 
weed’s frequency is related to the second chemical 
treatment(100 kgha-1). It showed that phosphate 
fertilizer is a critical factor for crop growth and can 
make the crop a good competitor with weeds. 
Phosphorus is a component of the complex nucleic 
acid structure of plants, which regulates protein 
synthesis. Phosphorus is, therefore, important in cell 
division and development of new tissue. It is also 
associated with complex energy transformations in 
the plant (Plant & Soil Sciences eLibraryPRO). 
Visual evidence determined that adding phosphorus 
promotes root growth and winter hardiness, 
stimulates tillering, and often hastens maturity in 
winter wheat. 
Weed’s frequency mean in first chemical 
treatment(200 kgha-1) did not have significant 
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difference with bio-fertilizer treatments.Which 
suggests that phosphorus bio-fertilizer couldbe a 
proper replacement with chemical phosphate 
fertilizer. In addition, Bahar cultivar was the best 
competitor with weeds compared to other cultivars. 
So, it would be a suitable suggestionfor using in the 
region. 
 
ii. Greenhouse study 
Results of field study were supported by greenhouse 
research. The results demonstrated that weeds height 
in control treatment was minimum compared to 
treatments which contain phosphorus fertilizer.  
Plant height in biological phosphorus treatments was 
lower than chemical phosphorus treatments, but did 
not have any significant difference. In contrast, weeds 
seed rain, as the major input to populations of annual 
weeds, and weed seed fecundity in bio-fertilizer 
treatments were minimum compared to control and 
chemical fertilizer treatments. The significant 
difference between biological and chemical fertilizer 
in seed rain and fecundity may be because of the 
availability and easy uptake of chemical fertilizer for 
plant. In addition, weed density in chemical fertilizer 
treatments was significantly more than biological 
fertilizer treatments (more than two times). 
Plants deficient in phosphorus in control pots are 
stunted in growth and often have an abnormal dark-
green color.  
The results of this study were supported by various 
researches. Researches showed, if potassium is absent 
in soil, dandelions are absent because they flourish 
only with potassium and a pH above 5.6 
(zimdal,2007). 
In winter wheat, downy brome was least responsive 
to nitrogen applied during fallow (Anderson, 1991). 
Nitrogen applied during winter wheat’s growing 
season increased downy brome growth and decreased 
wheat yield. 
Moreover, an experimental greenhouse research in 
Canada showed that green foxtail grown under low 
nitrogen required approximately six times as much 

nicosulfuron for control as plants grown under high 
nitrogen (10 times higher), (Zimdal,2007). 
Further evidence of the potential role of soil fertility 
in weed management is in studies done in Alabama 
(Hoveland et al., 1976). Soils with low potassium 
were dominated by buckhorn plantain and curly dock. 
Soils with low soil phosphorus were dominated by 
showy crotalaria, morningglory, coffee senna, and 
sicklepod. A study in 2004 showed that, shoot and 
root growth of several weeds increased with added 
phosphorus, but the magnitude of the response varied 
among species. With increasing phosphorus, 17 weed 
species increased shoot biomass more than wheat and 
19 increased shoot biomass more than canola 
(Blackshaw et al., 2004). The studies that have been 
done clearly show that manipulating soil nutrient 
status can change weed populations, and fertility 
manipulation should be regarded as a potential weed 
management technique. 
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