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Abstract: In India, climate change is expected to reduce the overall crop production. Increased global CO  emissions could result in erratic 2

weather conditions, especially uncertain rainfall and temperature, which may lead to soil moisture stress in several crops. Hydrogel was 
efficient in altering the water holding capacity of soil by absorbing significant amount of water and releasing it under moisture stress conditions 
in soil.,  is multi-tasking fungus and proven to enhance root proliferation and nutrient uptake in several crops. The current study Trichoderma
was aimed to assess the effect of super absorbent polymer (Hydrogel) and  based formulations on root characteristics and water Trichoderma
use efficiency (WUE) in linseed varieties under no irrigation condition. The experiment was conducted on four linseed varieties  Kartika, viz.
Deepika, Garima, and RLC-92 with six hydrogel based  formulated treatments. The varieties Garima and RLC-92 recorded Trichoderma
highest root area, root biomass, WUE and seed yield. Furthermore, the soil amendment with hydrogel @ 2 g m + sowing of  -2 Trichoderma
treated seedsignificantly improved the root area, root biomass, WUE, relative water content (RWC), soil microbial biomass carbon (SMBC)  

and seed yield over control. The super absorbent polymer (hydrogel) was able to improve physical property of soil i.e. water holding capacity 
(WHC), and the seed treatment with positively influenced root characteristics of linseed in the experimental location. Moreover, Trichoderma 
both the inputs showed potential to enhance crop yield. No negative impact of hydrogel was observed on  population as well as Trichoderma
growth and yield of linseed crop. Conclusively, soil amendment with hydrogel and seed treatment with  fungus found effective in Trichoderma
enhancing root growth and WUE in rainfed linseed at experimental location. 
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Linseed (  L.) is a member of Linum usitatissimum

Linaceae family and commonly known as alsi, chikna or 

flaxseed in India and is considered to be native to India and 

eastern Mediterranean (Badole et al 2013). It is grown 

throughout the world including Canada, India, China, United 

States, Ethiopia and all over Europe (FAOSTAT 2018). 

Linseed has been a major source of industrial oil for products 

like paints, linoleum, polish, inks and cosmetic (Zhang et al 

2007). Currently, linseed is important as a functional food from 

the point of view of its nutrition and pharmaceutical value, and 

its nutritious components include oil, protein, lignin, resolvable 

fiber, mineral and vitamins (Wu et al 2008). India is the second  

largest producer of linseed, next to Canada in the world with 

an area of 2.98 lakh ha, total production of 1.59 lakh tones per 

annum and productivity of 442 kg ha . India has 18.8 per cent -1

of world recorded linseed area but produces less than 10% of 

total world production (DoE&S 2019). Linseed is generally 

grown in rainfed/dry land areas where the residual moisture of 

previous crop is only source of water; thereby crop often 

suffers from the water stress conditions resulting in drastic 

decrease in productivity of crop. Development of micro-

irrigation systems has considerably reduced the water 

requirement of the crops; moreover the performance of super 

absorbent polymers (SAPs) that absorb and retain huge 

amount of water and releases slowly, also demands attention. 

It absorbs water a minimum of 400- 1600 times of its dry 

weight and gradually releases it to growing plants (John 2011, 

Hu et al 2020). Use of hydrogel increases the amount of 

available moisture in the root zone, resulting in longer 

intervals between irrigations (Jain et al 2017). Hydrogels were  

reported to help reduce irrigation frequency by increasing 

moisture saturation especially in coarse-textured soils in arid 

and semi-arid regions (Kumar et al 2020). Amending soil with 

SAPs was also found to improve plant growth and increase 

both yield and WUE (El-Asmar et al 2017). sp. is Trichoderma 

a common component of rhizosphere soil and has been 

reported to suppress a great number of plant diseases, some 

strains also have been reported to colonize the root surface, 

enhancing root growth and development, crop productivity, 

resistance to abiotic stresses and the uptake and use of 

nutrients (Martinez-Medina et al 2011, Sureshrao et al 2016). 

Trichoderma species are highly opportunistic fungi isolated 

from diverse range of natural and artificial substrata and have 

shown adaptability to various ecological conditions. The 


