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Introduction 
 
   In many arid and semiarid regions, water stress has limited crop productivity (Maggio et al., 
2000) and drought is considered the single most important abiotic stress that limits crop production 
in these areas (Kramer and Boyer, 1997). The vesicular arbuscular mycorrhizal (VAM) fungal 
symbiosis is widely believed to protect host plants from detrimental effects of drought (Auge, 2003 
and Ruizlozano 2003). The VAM is a mutual symbiosis between fungi and the roots of terrestrial 
plant. The ancient fungi colonize approximately 90% of the Earths land plant species (Gadkar. et 
al. 2001). Also, improved P nutrition by VAM fungi during the periods of water deficit has been 
postulated as a primary mechanism for enhancing host plant drought tolerance (Fitter 1988; 
Subramanian et al., 1995). In addition to P nutrition, mycorrhizal symbiosis assists host plants to 
use forms of N that are unavailable to non mycorrhizal plants, there by contributing to plant 
growth and nutrition under drought conditions (Subramanian and Charest, 1999). AMF inoculation 
has been found to improve the water relations of many crops. For example, it has been shown that 
mycorrhizal colonization of roots increases drought tolerance of maize (Subramanian et al., 1995) 
wheat (Bryla and Duniway, 1997), soybean (Bethen falvay et al., 1988), onion (Azcon and Tobar 
1998) and other plant species (Auge. 2003). We conducted experiments to test whether VAM 
effects on physiological drought resistance would be more pronounced under dry land condition. 
We exposed sorghum to various treatments just prior to exposing them to drought, and studied if 
VAM symbiosis increases plant resistance to these combined stresses.  

 
Materials and methods  
                                                                                                                                                                                    
The experiment was conducted during the growing seasons of 2006-2007.  A field site was chosen 
with sandy loam in texture, neutral in pH, free from salinity (0.2 dS m–1) and 1.94g kg–1 of 
available N, at Regional Research Station Zahak Zabol. The Station is situated in the eastern dry 
zone of Sistan and Bluchestan state (50 mm rainfall per year), Iran, at 30 450 N latitude, 610 41 E 
longitude and 495 m above sea level. The soil was kept fallow for a one year to reduce indigenous 
mycorrhizal fungi and decompose the roots of previous crop to eliminate propagates.  

The field experiment was conducted with sorghum (Sorghum bicolor.L.) cultivars KGS 25, 
KGS29 and native and mycorrhizal fungus inoculums, consisting of spore, soil and infected jowar 
root fragment from a stock culture of  varieties; G. etanicatum  and G. mossae and without 
mycorrhizal were provided by the Institute of Nutrition and Resources, Karaj Academy of 
Agriculture and forestry sciences. A completely randomized design was used, with two factors, 
three levels each and four replications. The first factor included cultivars KGS25, KGS29 and a 
native cultivar. The second factor considered no mycorrhiza and various species, Glomus 
eatanicatum and G .mosseae. The data set was statistically analyzed using ANOVA to see 
significant differences between treatments and interactions and LSD (p<0.05) to compare means 
(Software SPSS). 

 

Results 

 

The interaction VAM × cultivars had a significant effect.  Also, the main effects (MVA and 
cultivar) were all highly significant (Table 1). Spike length was longer in two MVA species than 
the control in three sorghum cultivars.  KGS29 and KGS25 produced longer peduncle when G. 
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etanicatum VAM was applied than the control and G. mossa (Table 2).  Generally, panicle number 
was higher in both VAM species than the control. Meanwhile, sorghum cultivars showed different 
response with application of various VAM. Cultivars KGS 25, KGS 29 produced higher grain 
yield per plot than the native cultivar. Cultivar KGS 29 produced higher yield than other cultivars 
when used G.mossa VAM. As conclusion, in this study G. mossa VAM was the best species for 
high yielding in sorghum when sowing in low irrigation in a dryland area.  

 

 
 
 

 

 




