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Abstract: , a floating water fern, is used as green manure (bio-fertilizer) for increasing rice yields. It can fix di-nitrogen in Azolla pinnata
association with  therefore it helps to reduce the recommended dose of chemical-nitrogen when  is applied to the Anabaena Azollae Azolla
paddy fields.  was grown in pots and trays in February, 2016 under laboratory and fieldby making trenches (2m × 2m × 0.2m) in March, Azolla
2016. A field experiment was conducted at CSKHPKV, Palampur to study and evaluate the effects of  alone and in combination with Azolla
graded doses of nitrogen in rice crop. The rice variety used was HPR-2143. The results of the experiment revealed thatthe maximum plant 
height was recorded in 50 kg N ha  + 8 t , maximum number of tillers m in 125 kg N ha  + 8 t , maximum effective tillers m  in 100 kg -1 -2 -1 -2Azolla Azolla
N ha  + 8 t The highest number of grains per panicle was recorded in 125 kg N ha  +4 t . The application of 125 kg N ha  + 8 t -1 -1 -1Azolla. Azolla
Azolla Azolla resulted in the highest grain and straw yield. It can be concluded from the experiment that integrated use of  and nitrogen fertilizers 
is an effective way for increasing rice yield.
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Rice ( ) forms staple food for more than half Oryza sativa

of the world's population. About 90 per cent of total rice is 

grown and consumed in Asia. In the world the crop ranks first 

in area and second to wheat in grain production. In India rice 

is cultivated on an area of 43.79 million hectare with the total 

production of 112.91 million tonnes with the average 

productivity of 25.8 q ha  (Anonymous 2019). Rice is also one -1

of the important crops of our state during  season and Kharif

was cultivated on an area about 71 thousand hectare with the 

production of 114.8 thousand tonnes and productivity of 

about 16 q ha  (Anonymous 2018). To safeguard and sustain -1

the food security in India, it is therefore, imperative to explore 

and evaluate such technologies which may increase the 

productivity of rice under situations of dwindling resource 

base particularly when there is little scope of horizontal or 

lateral expansion. Thus, the increase in production has to be 

vertical and should come from the same cultivated land by 

way of increased crop productivity. 

Azolla is a free floating water fern which fixes 

atmospheric nitrogen in association with the cyanobiont 

Anabaena azolla Anabaena. The heterocyst of symbiont  is 

site of nitrogen fixation. Nitrogen fixation associated with high 

growth rate can enables  to accumulate more than 10 Azolla

kg N ha day  under optimal growth conditions. In general, a -1 -1

single crop of  is known to provide 20-40 kg ha  Azolla -1

nitrogen  and  also  increases  the  availability of both macro  

and  micro  nutrient  but  this  is insufficient to meet the total 

nitrogen requirement of the target crop. Therefore, the use of 

Azolla in combination with chemical nitrogen affords a 

feasible alternative practice.  Sufficient work has been done 

on exploitation of  as a biofertilizer in rice in other states Azolla

of country, however limited systematic studies so far has 

been made in Himachal Pradesh about the usefulness of 

Azolla in rice production.Keeping all this in view, the present 

studywas planned to find out the integrated effect of Azolla in 

combination with graded doses of fertilizer nitrogen on 

growth and agronomic parameters of rice crop.

MATERIAL AND METHODS

The experimental farm is situated at 3206' N latitude and 

76 03' E longitudes at an altitude of about 1290 meters above 

mean sea level. The experiment was conducted at 

CSKHPKV, Palampur of Kangra district in the mid hill sub 

humid zone of Himachal Pradesh in North-West Himalayas 

with three replications in a randomized block configuration 

during 2016. The rice variety HPR-2143 was used. A total of 

twelve different combination treatments were selected for the 

study (Table 1). An individual plot size of 10 m  (5 m x 2 m) 2

with a spacing of 20 cm x 15 cm (PP x RR) was maintained. A 

non-fertilized and no Azolla used treatment (T1) was used as 

control.Treatments were allocated randomly to individual 

plot, concentrating on one replication at a time. Hand 

weeding was carried out in order to control weeds. The 

growth and agronomic parameters were recorded at the 
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