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Oxygen production potential of trees – unrealistic perception in India 
 
Photosynthesis is a biochemical reaction 
which releases oxygen that sustains life on 
earth. It occurs in all green plants as well as 
in algae1. The recent publication in Current 
Science2 mentions that the Indian forests 
have the potential to produce 7896.14 mil-
lion tonnes of oxygen, signifying it as an 
ecosystem service. Trees, forests and biodi-
versity are important elements from a cli-
mate change perspective. However, there 
is a need to introspect on this publication 
to avoid any misconceptions and misinter-
pretations. First is the methodology used in 
the study2, i.e. the empirical method of 
Nowak3: Net O2 release (kg/yr) = Net carbon 
sequestration (kg/yr) × 32/12, with change 
in a unit from kg yr–1 to tonnes ha–1 yr–1. 
Notwithstanding, the authors cite three other 
papers which narrate different methodolo-
gies for estimating the oxygen released 
and/or produced4–6. Despite such glaring 
inconsistencies in the methodology, the 
study proclaims that ‘net oxygen release 
was calculated’2. Yet, it may be affirmed 
that this empirical formula will be able to 
determine the oxygen released so far and 
not the potential per se. The complexity of 
estimating oxygen production and the dis-
advantage of using the empirical equation 
for the same have been published earlier in 
Current Science7. To quote, ‘the major dis-
advantage of empirical equation method is 
that it does not account for the nature of tree, 
growth rate, tree architecture or leaf area. 
For instance, the fast-growing trees like 
Casuarina will usually have high net oxy-
gen production based on the empirical ap-
proach. In real-time, there will be a need to 
estimate the oxygen production potential of 
trees rather than estimating the oxygen re-
leased so far by the tree’7. The authors 
have also reverberated a similar thought 
highlighting the fast-growing nature of 
bamboos and stating it as a species suitable 
for establishing oxyparks.  
 It is worth reiterating that the oxygen 
released by the plants (through photosyn-
thesis) is due to the photolysis of water and 
not the separation of oxygen from carbon 
dioxide. Thus, planting trees in urban areas 
ameliorates the air quality by trapping PM2.5, 
PM10 and other pollutants, but not by speci-
fically releasing oxygen. Thus the concept 
of oxyparks for increasing oxygen concen-
tration in the air needs scientific proof. The 
publication also states that bamboo releases 
35% more oxygen than an equivalent vol-
ume of other trees2, which is again not 

supported by enough scientific evidence. 
Moreover, the empirical equations estimate 
the oxygen released based on carbon sequ-
estrated by the plants. Thus can we extrap-
olate the same method for other exotic-fast 
growing trees like Eucalyptus sp. and Aca-
cia mearnsii? 
 Secondly, the authors report ‘… the net 
oxygen production potential was 28.04 
million tonnes per year, of which above-
ground oxygen production (25.37 mt yr–1) 
was more than belowground oxygen produ-
ction (2.67 mt yr–1)’2. Roots are the major 
part of the belowground component where 
carbon is sequestered as biomass. Does it 
indicate that tree roots produce oxygen 
without photosynthesis? This requires more 
clarity and scientific validation.  
 Third, the oxygen concentration of the 
earth has been stable for a long time, i.e. 
20.946% and much of its release can be at-
tributed to the oceanic life8. Therefore, 
statements like ‘forests and trees are the ma-
jor source of oxygen and an important res-
ervoir of carbon dioxide’ and ‘forest canopy 
is increased and sustained over a period, net 
carbon dioxide will be removed and more 
oxygen will be produced’7 are misleading. 
This is because the great oxygenation event 
occurred on the earth even before the trees 
dominated our planet.  
 Finally, categorizing states by extrapola-
ting oxygen production potential will con-
fuse the general readers. One fundamental 
question remains unanswered: since all 
green plants release oxygen, why the spe-
cial emphasis on trees?  
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Response: 
 
This is in response to the concerns raised 
by Ramanan et al. regarding our study1. 
 Our publication points out that the oxy-
gen production of trees in India has been 
quantified based on carbon stock. At pre-
sent, the empirical method of Nowak et al.2 
is the easiest and simplest methodology to 
convert carbon stock to oxygen production, 
as it is well accepted by the scientific com-
munity. So, there is hardly any issue with 
the narration presented by Ramanan et al. 
regarding this method. 
 Estimation of biomass and carbon stock/ 
sequestration was carried out using several 
methods based on objectives, and it has 
been well compiled by Newaj3. Several res-
earchers have reported errors in the available 
methodologies due to the type of species, 
growth rate, edaphic and climatic factors, 
tree health, age and planting geometry. 
Even after several scientific advancements, 
biomass is estimated through volume–den-
sity approach, which is non-destructive and 
gives erroneous estimates.  
 The error in estimating biomass or carbon 
is also mentioned by us1: ‘Again this de-
pends on location, number of trees, diameter 
distribution, annual timber increment, tree 
health, age and management techniques.’ 
 The concept of oxyparks or the potential 
of bamboo to produce oxygen was not pro-
posed by the authors. It is well accepted and 
implemented by many scientific and gov-
ernment bodies to establish oxyparks men-
tioned (https://www.thehindubusinessline. 
com/news/national/oxygen-park-with-
beema-bamboo-established-at-tnau/article- 
30123754.ece). More recently, the Govern-
ment of Haryana has proposed a scheme of 
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‘Oxy van’ to provide a healthy environment 
and raise awareness about tree planting 
(https://www.hindustantimes.com/cities/ch- 
andigarh-news/karnal-oxy-van-forest-depar- 
tment-releases-9-7-crore-to-power-dept-10- 
1645823290476.html). 
 There are several widely mentioned scien-
tific evidences on oxygen release by trees. 
According to Salisbury and Ross4, ‘The net 
oxygen produced is based on the amount of 
oxygen produced in photosynthesis minus 
quantity of oxygen consumed at the time of 
respiration.’ The basis of paper is quantifi-
cation of oxygen production of trees from 
the most widely used methodology at pre-
sent. The net annual oxygen production of a 
tree is directly related to the amount of car-
bon sequestered by it, which is also associa-
ted with the accumulation of tree biomass. It 
has been quantified using carbon storage of 
a particular species, irrespective of its nature 
as indigenous or exotic. So, we can use the 
same method for other trees as well. 
 The oxygen production potential was qua-
ntified using data provided by the IFSR, 
Forest Survey of India, 2019. These data 
were further used to calculate net oxygen 
production per year based on an empirical 
formula by Nowak et al.2. Through photo-
synthesis, glucose is stored in the form of 
carbon in different parts of the tree such as 
stem, branch and root. Therefore, the tree as 
a whole is involved in photosynthesis. Root 
hairs help absorb water from the soil and 
enhance photosynthetic activity. They also

help in the repair of damaged tissues in 
aboveground parts. So, the stored carbon 
belowground (root portion) must be taken 
into consideration as the oxygen is produ-
ced based on the carbon sequestered.  
The same was also followed by Nowak et 
al.2. 
 Our statements like ‘forests and trees are 
the major source of oxygen and an impor-
tant reservoir of carbon dioxide’ and ‘forest 
canopy is increased and sustained over a pe-
riod, net carbon dioxide will be removed 
and more oxygen will be produced’2 are well 
accepted among the scientific community. 
Stancil5 states that ‘A tree has the ability to 
provide all the essential basic needs of life 
for all living things on our planet – oxygen, 
and the power to remove harmful gases like 
carbon dioxide making the air we breathe 
healthier.’ The earth’s forests meet half of 
the oxygen demand of all people and ani-
mals, producing about 26 billion tonnes per 
year6. More interestingly, according to Ra-
manan et al.7 ‘Trees are referred to as the 
lungs of the earth for their oxygen releasing 
potential, via photosynthesis’. So, it depends 
upon the perspective of the reader. 
 With regard to the special emphasis on 
trees, they can sequester or store a large 
amount of carbon in the form of wood. 
Thus, trees have been given priority over 
other green plants.  
 In our study, we have provided valued 
scientific information about oxygen produ-
ced from forests, trees and bamboos to the 

general readers, which will motivate them 
to plant more trees.  
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