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Abstract: A study was conducted to investigate the effect of Ascophyllum extract with different irrigations levels (A100%, A75%, A50% and 

A200%) of the field capacity on soil microbial activity, roots biomass, water use efficiency (WUE), aggregate stability, fresh weight of onion 
-1(Allium cepa L.) in different soils textures. The highest significant increase in microbial activity was in A100 (4.81 CO –C mg g ).In sandy 2

texture, microbial activity in A100 was similar to A50 and A75. Moreover, a pronounced increase in aggregate stability was (13.77%)inA100. 
-1Additionally, there was a clear rise in WUE (0.189 g l ) in A100. Similarly, significant increases in fresh weights of onion were observed (10.07 

g) in A100 treatment.  Root biomass was higher (8.66 g) in A200 but this treatment did not significantly differ from the A100 treatment. In the silty 

clay texture, microbial activities, WUE and aggregate stability had extensively increased, while the opposite was true for the roots biomass 

which was intensified in sandy soil. In conclusion, the combination of Ascophyllum extract had reduced the adverse effects of water stress in 

both soils confirming the beneficial use of algal materials in overcoming the water stress and increase microbial activity, roots biomass and the 

onion yield. 
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The productivity of onion (Allium cepa L.) in Iraqis 

3.5tonnes per hectare and considered very low as compared 

to the global average productivity of 17.10 tonnes per hectare 

(Currah 2002, Soppe and Saleh 2012). The lower productivity 

of onion is caused by inappropriate irrigation programmes, 

lack supply of nutrients, soil salinity and poor use of biofertilizer 

(Wakchaure et al 2018). There is therefore, a need to consider 

possible ways to improve the crop, including bio-fertilizer and 

organic fertilizers, which are an important step to reduce soil 

contamination and increase productivity. One of these ways is 

the application of algae which might play a vital role in soil 

fertility, because of their advantages in supplying of the organic 

matter and soil nutrients (Khan et al 2009, AL-Maliki and AL-

Masuadi 2018, AL-Zabee and AL-Maliki 2019) such as 

nitrogen, phosphorus, iron and other micro-elements (Co, B, 

Mo, Zn, Cu) as well as providing plant growth regulators 

(Auxins, Gibberellins and Cytokinin) that increase the 

effectiveness of the plant (Jensen 2004). For instance, Babilie 

et al  (2015) observed that the application of seaweed extract 
-1(10 g l ) on onion plant increased plant biomass, leaf area, dry 

matter content and water use efficiency. Gougoulias et al 

(2018) observed that algal dried biomass hasten the organic 

matter decomposition and results in more available nutrients in 

the soil. The influence of algae on soil nutrients and aggregate 

stability was various based on the algal organic composition, 

initial nutrients concentrations in biomass (Flavel and Murphy 

2006) and soil types (AL-Maliki and AL-Masuady 2018). 

Alobwede et al (2019) documented that algae did not enhance 

soil aggregate stability in greenhouse and field.  It is likely 

possible that there are additional factors such as drought 

condition, soil types and quality of algal materials might affect 

soil properties. Ascophyllum nodosum enhance growth and 

drought stress tolerance in citrus trees (Spann and Little2011). 

Ascophyllum nodosum also can improve seed germination 

and yield, as well as supplying a tolerance to biotic and abiotic 

stress (Khan et al 2009). Brown seaweeds consist of decent 

amounts of polyuronides (alginates and fucoidans), which 

interact with metallic ions in the soil. They have a capacity to 

form high-molecular-weight complexes that absorb and retain 

moisture leading to ameliorated soil microbial activity (Khan et 

al 2009). The proposed hypothesis is that the application of 

algae can benefit soils with a lower level of irrigation and the 

benefit could be to a larger extent with the silty clay texture. 

Therefore, to exploit the benefit of algae, this study was 

initiated to examine the interaction between algae and different 

irrigation levels and its effects on onion production in different 

types of soils as an attempt to reduce the amount of water 

used.

MATERIAL AND METHODS

Experimental site: A greenhouse experiment was set up at 

the AL-Qasim Green University, Iraq (32_23'34.3"N, 


