
A study on the effects of different biofertilizer combinations on yield, its components and growth indices of 
corn (Zea mays L.) under drought stress condition. 
In order to study the combined effects of chemical phosphorus fertilizer, Phosphate-solubilising bacteria 
and mycorrhizal fungus they were determined on reducing drought stress damages of grain  corn (SC704) under 
field conditions at College of Abouraihan, University of Tehran. The experiment was conducted as split plot 
RCBD with three replications. Experimental factors were drought stress as the  main-plot (irrigation after 50 mm 
[without drought stress], 100 mm [low drought stress] and 150 mm [severe drought stress] evaporation from pan 
class (A), and fertilizer compounds as the sub-plot. Result of variance analysis showed that drought stress had 
significantly affected on most measured traits. All the measured traits in  compounds phosphate-solubilising 
bacteria and Mycorrhiza fungies treatment were higher than other treatments under drought stress conditions 
except root colonization. Furthermore, grain yield in super phosphate triple treat under severe drought stress 
condition (3.55ton/ha) was significantly less than normal irrigation (12.08 ton/ha) and low stress conditions 
(9.97ton/ha). According to this experiment result, under drought stress condition, all calculated growth  indices 
(such as LAI, CGR and NAR) decreased. Accordingly this experiment showed that phosphatesolubilising  
microorganisms can positively have effect on the increase of plant growth and phosphorus absorption in maize 
plant, leading to plant tolerance improving under drought stress conditions . 
Key words: Mycorrhiza fungies, phosphate-solubilising bacteria, super phosphate triple, ear length.  
INTRODUCTION 
Intensive agriculture entails the risk of excessive fertilization. Microorganisms are important in 
agriculture in order to promote the circulation of plant nutrients and reduce the need for chemical 
fertilizers as much as possible. Organic agriculture is one of the ways that can produce high quality 
crops (Higa, 1994). Phosphorus (P) is an essential macronutrient for plant growth. Despite phosphorus 
being widely and abundantly distributed in the soil in both its inorganic and organic forms, many soils 
throughout the world are deficient in phosphorus.Phosphorus can be tightly bound with calcium, iron, or  
aluminium, leading to precipitation of phosphorus (Li et al., 2003). Use of phosphorus fertilizers has 
become an expensive practice. The use of cheap, alternative sources of phosphorus, such as rock 
phosphate (RP) and microorganisms. Therefore, has received considerable  attention in recent years 
(Rajan et al., 1996). Many bacteria (Rodriguez and Fraga, 1999) and fungi (Whitelaw, 2000) are able to 
improve plant growth by solubilising sparingly soluble inorganic and organic phosphates in the soil. 
Sanders and Tinker (1971) and Hayman and Mosse (1972) indicated mycorrhizal plants take up 
phosphorus 
 from the same source of readily soluble phosphorus as nonmycorrhizal plants. Production and release 
of organic acids is an important mechanism involved in inorganic phosphorus solubilisation (Richardson, 
2001). Moreover,the use of bio stimulators in condition of environmental stress can de crease effects of 
stress and enhance soil water holding capacity, root growth and yield (Li and Ni,1996). Drought is one 
of the most important abiotic stress factor (Bruce et al., 2002), which affects almost every  
aspects of plant growth (Aslam et al., 2006). Drought, or more generally, limited water availability is the 
main factor limiting crop production (Seghatoleslami et al.,2008). Drought is a permanent constraint to 
agricultural production in many developing countries, and an occasional cause of losse s of agricultural 
production in developed ones (Ceccarelli and Grando, 1996). No exact figures on yield and economic 
losses in maize due to drought are available. In maize, grain yield reduction caused by drought ranges 
from 10 to 76% depending on the severity and stage of occurrence (Bolaoos et 
al.,1993).Sivasubramaniawn (1992) related the drought resistance of plants to the chlorophyll stability 
index that has been employed to determine the thermo stability of chlorophyll. Obviously, combined 
application of organic fertilizer and urea fertilizer or combination urea fertilizer and polyamines 


