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Indian Monsoon Records 
In coral reefs at Lakshadweep 

 
The coral reefs of the Lakshadweep 
islands house more than a hundred 
species. The corals have annual growth 
bands. During the monsoon, when the 
corals are stressed, they secrete high 
density bands. Low density bands grow 
during the non-monsoon season. So 
corals contain proxy data about mon-
soon intensity. 
 To explore the value of the corals as 
a proxy for Indian monsoon records, 
Ravi Bhushan and team from the 
Physical Research Laboratory, Ahme-
dabad joined hands with researchers 
from IIT Gandhinagar and the National 
Centre for Earth Science Studies, Thi-
ruvananthapuram.  
 Near Kadmat Island, at a water depth 
of about two metres, there are corals 
of live Porites species. In 2015, the 
team drilled into the coral reef there

and retrieved a core of about 95 cen-
timetres. 
 The team vertically sliced an 8 milli-
metre thick slab of coral core for X-
radiography. They found annual bands 
of 37 years, corresponding to the years 
from 1977 to 2014.  
 

 
Images: Ravi Bhushan 

 To understand seasonal and annual 
variations in the monsoon, the res-
earchers examined isotopic variations 
in coral records.  
 They measured the isotopic oxygen 
composition and compared it with rain-
fall data. The lowest values of oxygen-
18 corresponded to the warmest May–

June 2010 period. And the highest cor-
responded with the heavy monsoon 
season of 1999.  
 There was variability in oxygen-18 
values between coral colonies. Oxy-
gen-18 values in corals may have a re-
lationship with sea water oxygen-18 
and sea-surface temperature. So the 
team examined sea-surface tempera-
ture, rainfall and other records. Water 
temperature in the Lakshadweep area 
is more or less constant.  
 The shallow region remains homo-
geneous and surface water salinity is 
uniform. So rainfall, which impacts 
oxygen-18 concentrations in seawater, 
is the primary modulator of oxygen-18 
in corals. Considering all parameters, 
the researchers derived a new rela-
tionship between oxygen isotopes  
and sea surface temperature for the 
region. 
 In the corals, isotopes of both oxy-
gen and carbon show variability with 
seasonal as well as interannual scales 
of monsoon activity. Looking into the 
carbon isotope composition of the cor-
als, the researchers found that it is 
rather complex to interpret. More in-
vestigations need to be undertaken to 
understand the other processes modu-
lating the carbon isotope records of 
corals. 
 ‘At least, now, oxygen isotopic re-
cords of corals can be used with confi-
dence to understand past changes  
in rainfall,’ says Ravi Bhushan, Phy-
sical Research Laboratory, Ahmeda-
bad. 

DOI: 10.1016/j.jmarsys.2021.103664 
 

Drought Hotspot Projection 
Under changing climate 

In 2006, there was a long and severe 
drought in Chhattisgarh, Jharkhand 
and Odisha. To save on drinking wa-
ter, city authorities restricted water 
supply to farmland. Farmers took to 
the streets in hoards to protest, but to 
no avail. Lack of water devastated 
crops worth around 400 million dollars 
that year.  
 This incident was a foretaste of what 
might happen if climate change-driven 

drought frequency and severity in-
crease in the future as expected. 
 Can we forecast droughts to prepare 
for management and mitigation?  
 K. P. Sudheer and team from IIT 
Madras claim they can. They have been 
investigating models to predict drought 
events and hotspots across the Maha-
nadi River basin. The basin supports 
the cultivation of key crops such as 
rice, wheat, maize, black gram and 
horse gram which play an important 
role in India’s economy and food secu-
rity. The river basin is primarily a life-

line for people in Chhattisgarh and Od-
isha. And, to a lesser extent, for peo-
ple from parts of Madhya Pradesh, 
Jharkhand and Maharashtra.  
 Projecting hotspots for future drought 
is challenging because hotspots may be 
distributed unevenly across an area.  
 ‘We are trying to identify regional 
hotspots for droughts so that we can 
manage water resources efficiently 
even for projected climate change,’ 
says A. K. Nayak, IIT Madras. 
 The researchers developed drought 
hotspot maps using a soil moisture  
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deficient index, regional drought sever-
ity and the duration and frequency of 
droughts in the river basin. 
 To validate the models used for pro-
jecting drought hotspots, the research-
ers compared the results from the 
models with rainfall and temperature 
data from 1951 to 2005 obtained from 
the India Meteorological Department. 
This helped correct model bias. The 
corrected models predicted drought 
hotspot maps for 2041 to 2070 under 
climate change scenarios.  
 ‘Because of climate change, the 
northern, south-eastern and central 
parts of the basin may experience 
more droughts in the future,’ says B. 
Biswal, IIT Bombay.  
 This may cause food insecurity and 
economic loss in the drought hotspots 
which will impact marginal and small 
farmers the most.  
 ‘Long-lasting droughts may also fa-
vour wildfire and heat waves and im-
pact ecosystems and humans,’ says A. 
K. Nayak. 
 The researchers recommend a bet-
ter management framework to manage 
water resources in India including  
the use of drought-tolerant varieties to 
adapt to changing climate-driven dro-
ughts. 

DOI: 10.1016/j.scitotenv.2021.151083 
Boosting Fish Immunity 

Replacing antibiotics with amla 

 
Image: Germano Roberto via Wikimedia 

Nile tilapia is amenable to aquaculture 
and yields high profits to cultivators. 
However, the fish is prone to bacterial 
infections. Antibiotics can help. But, 
prolonged use can create antibiotic re-
sistance in bacteria and may affect 
consumers. Is there a better way to 
overcome the problem?  
 Ramasamy Harikrishnan from the 
Pachaiyappa’s College for Men, Kan-
chipuram has been working on herbal 

stimulants to improve fish health. Amla, 
a rich source of vitamin C, is known to 
provide immune protection against 
various diseases. He wondered if amla 
could help boost the natural immunity 
of Nile tilapia against infectious bacte-
ria. To investigate, he collaborated with 
researchers from Thailand, Iran, Egypt 
and Italy.  

 
Image: Salim Khandoker via Wikimedia 

 The team dried and powdered amla 
fruits and mixed varying concentra-
tions of the amla powder with a basal 
diet to prepare fish food pellets. They 
divided 300 healthy Nile tilapia fishes 
into five groups, with one group as  
control. Twice a day for eight weeks, 
they fed these food pellets to the 
fishes.  
 From each group, after four and 
eight weeks, the researchers exami-
ned blood and skin mucous samples of 
randomly selected fishes. Alterations 
in blood and skin mucous are the first 
signs of strengthening natural immu-
nity. Using various assays, the team 
found elevated levels of lysozymes 
and peroxidase in the blood and  
mucous cells. This suggests the deve-
lopment of the fish’s defence to de-
grade foreign entities within the body.  
 Using microscopy, the researchers 
observed increased levels of phago-
cytic white blood cells, indicating strong 
immune defence.  
 They also conducted a challenge 
test, infecting the fishes with Strepto-
coccus agalactiae bacteria. Fishes fed 
with 20 milligrams of amla per kilogram 
of feed survived best. The survival rate 
of all other amla-fed fishes was much 
higher than that of the control.  
 ‘Amla as a dietary additive in fish 
feed can reduce losses in aquacul-
ture,’ says Ramasamy Harikrishnan, 
Pachaiyappa’s College for Men, Kan-
chipuram.  

DOI: 10.1016/j.aqrep.2021.100953  

Organic Waste to Bioresource 
Using fungal isolates 

Municipal solid waste collection, han-
dling and treatment are challenging  
issues. If the waste is not properly 
managed, it often ends up being dis-
posed of in the open or burnt. 
 Most municipal waste is composed 
of cellulose. If the cellulose could be 
quickly decomposed, the problem 
could be reduced. So, Abhishek Kumar 
Awasthi and colleagues from the Bar-
katullah University, Bhopal started 
their search for the best fungal strains 
to resolve the problem.  
 The best place to find such fungi is 
the municipal waste dump. The res-
earchers collected solid waste from a 
disposal site in Bhopal, washed the 
samples and streaked them onto potato 
dextrose agar plates. To discourage 
bacterial growth in the medium, they 
added a broad spectrum antibiotic.  
 The fungi that grew in the cultures 
were identified from the morphology of 
the colony as well as by microscopic 
examination. 
 They incubated the fungal spores in 
a medium containing carboxymethyl 
cellulose. And they tested the capacity 
of the fungi to degrade cellulose by 
pouring a solution of Congo red dye 
into the culture plate. Zones where 
carboxymethyl cellulose is degraded 
became easily visible around the fun-
gal colonies as a yellow halo. The re-
searchers could thus identify strains 
that could hydrolyse cellulose. 
 There were twenty-four strains of  
indigenous fungi that could break 
down cellulose. The researchers se-
lected sixteen fungal strains for further 
tests. 
 Using filter paper, they isolated fun-
gal metabolites from strains with cellu-
lase activity. They centrifuged the 
filtrate and assayed the proteins in the 
supernatant to estimate crude proteins 
produced by the different strains and 
to test for cellulase enzyme activity.  
 ‘Trichoderma harzianum, Tricho-
derma viride and Aspergillus niger 
were the best cellulase producers,’ 
says Akilesh Kumar Pandey, Rani 
Durgavati University, Jabalpur. 
 ‘These fungal strains will be helpful 
to improve municipal solid waste man-
agement in cities,’ says Mrigendra 
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Kumar Awasthi, Barkatullah University, 
Bhopal. 

DOI: 10.1016/j.biortech.2021.126586 

Freshness of Fish 
Low-cost imaging-based method 

The colour of focal tissues like gills, 
eyes and skin is an indicator of the 
freshness of fish. But only the experi-
enced can use this method. And their 
verdict may not be quite accurate. 
 Can a computer program help ana-
lyse the quality of fish from images of 
focal areas? 

 
Image: Rajesh_Indian, via Flickr 

 Recently, scientists from the Amity 
University, Noida and the Centre for 
Advanced Studies, Lucknow came out 
with a mathematical model for the pur-
pose. 
 They collected rohu fish from a fish 
farm and took some 100 photographs 
of the fish that were dead for 1–6 days. 
To reduce computational complexity, 
they converted the images to grey-
scale.  
 The researchers extracted features 
of the region of interest from the im-
ages: gills, eyes and skin tissues. They 
used individual pixel intensity for fea-
ture extraction. Such pixel intensity 
helps in discriminating different classes 
of fish images. 
 The researchers validated the model 
with a standard chemical technique for 
analysing fish freshness. 
 The computer vision-based techni-
que was about 98% accurate. 
 ‘Our method is robust, automatic 
and low-cost,’ says Monika Arora, 
Amity University. 
 The method opens up potential for a 
mobile application for detecting the 
freshness of fish from images. How-
ever, image features for all other 
commonly sold fish will need to be 
standardised.  

DOI: 10.1016/j.jfoodeng.2021.110777 

Curcumin as Drug 
Using nanoparticle carrier 

Curcumin is known to be antioxidative, 
anti-inflammatory, anti-allergic and anti-
diabetic. But clinical applications of 
curcumin are unreliable because of its 
low solubility. Even the little that is 
taken up by the body is rapidly cleared 
from the body. 
 Polyvinylpyrrolidone, a water-soluble 
polymer, is used as a binder in many 
pharmaceutical tablets. Can binding 
polyvinylpyrrolidone with curcumin 
overcome the hurdle? Researchers 
from NIT Rourkela and the Jain Uni-
versity, Bengaluru decided to test. 
 They mixed 10 milligrams of polyvi-
nylpyrrolidone in 20 millilitres of water 
and added 40 milligrams of curcumin 
to synthesise highly stable polymeric 
polyvinylpyrrolidone-curcumin nano-
particles. 
 To test if the nanoparticle was anti-
diabetic, the researchers induced dia-
betes in fruit flies, feeding them a diet 
rich in sugar, fat and salt. The climbing 
ability of diabetic flies is hampered – a 
phenomenon that is easily monitored.  
 The fruit flies were then fed the 
nanoparticles as a supplement. 
 The researchers found that, in the 
diabetic flies fed with curcumin nano-
particles, climbing ability was not affec-
ted. However, flies not fed with curcumin 
nanoparticles showed decreased 
climbing ability. 
 The team also studied the toxicity of 
the curcumin nanoparticles by observ-
ing the developmental stages of the 
flies. 
 ‘We did not find any toxic effects in 
fruit flies that consumed the polyvinyl-
pyrrolidone-curcumin nanoparticles,’ 
says Monalisa Mishra, NIT Rourkela. 
 The curcumin conjugate nanoparti-
cles will now need to undergo more 
animal experiments and clinical trials 
before they can be used as a drug for 
humans. 

DOI: 10.1007/s10876-022-02230-9 

Suicides in Pregnant Women 
Ideation and gender of foetus 

Suicide is not relatively more frequent 
in pregnancy than in the general popu-
lation. However, there are indeed cases 
of suicide among pregnant women. 

What are the factors involved in the 
phenomenon? 
 Asit Kumar Sikary, Rama Medical 
College Hospital and Research Cen-
tre, Kanpur and Chittaranjan Behera 
from All India Institute of Medical Sci-
ences, New Delhi examined post-
mortem and medical reports of 51 sui-
cide cases among pregnant women 
recorded between 2011 and 2020. 
 The team found that the majority of 
the suicides were in the first and second 
trimesters. This, they say, contrasts 
with studies that report that thoughts 
about suicide are more common in the 
first and third trimesters.  
 The investigators found that 43% of 
the suicides occurred in women bet-
ween 21 and 25 years old and 31% 
were aged between 26 and 30, signal-
ling a reduction in suicides with age.  
 Most suicides were by hanging, con-
trasting with those of farmers which 
are mostly by consuming pesticides.  
 In nearly half the cases, the gender 
of the foetus was not recorded. In 
cases where the gender was known, 
more than two thirds were pregnant 
with male foetuses. Could a male foe-
tus pose the risk of physical, hormonal 
and emotional stress? 
 We need more studies to establish 
an association between the duration of 
pregnancy and the gender of the foe-
tus and hormonal and emotional im-
balance among pregnant women, say 
the researchers.  

DOI: 10.1016/j.ajp.2021.102979  

Increasing Farmer Income 
Site specific extension services 

To achieve the target of doubling far-
mer income, we need to assess farmer 
information needs about better seeds, 
technology and agricultural practices, 
including the processing of agricultural 
produce, marketing, sources of credit... 
For designing more effective agricul-
tural extension services, it is also im-
portant to understand the present 
sources of information and how infor-
mation received from various sources 
impacts farm productivity.  
 Vinayak Nikam and team from the 
ICAR-National Institute of Agricultural 
Economics and Policy Research took, 
as case study, cotton which plays an 
important role in the industrial and 
agricultural economy of the country.  



NEWS 
 

CURRENT SCIENCE, VOL. 122, NO. 5, 10 MARCH 2022 507

 
Image: India Water Portal 

 Cotton is grown in both rain fed and 
irrigated areas in the country. The team 
chose Jalgaon district where cotton 
crops are irrigated and Yavatmal where 
the crops are primarily dependent on 
rain. From each district, they chose 
two blocks, not adjacent to each other, 
and ten villages, where cotton is a pre-
dominant crop, from each block. From 
each village, they randomly selected 
households. 
 Then came the tedious task of going 
from household to household. The res-
earchers and trained field investigators 
used a structured interview schedule 
for data collection from respondents 
who were directly involved in manag-
ing farm activities.  
 The results were surprising. Market-
related information, followed by pest 
and disease management and the se-
lection of the variety to grow were 
more in demand in Jalgaon. Fertiliser 
management and credit-related infor-
mation were also important.  
 But, in Yavatmal, fertiliser manage-
ment and varietal selection were way 
down in priority. Pest and disease 
management, marketing and weather-
related information were high on their 
list. Information related to harvesting 
and storage as well as government 

policies were the lowest priorities in 
Yavatmal, while soil health as well as 
harvesting and storage were lowest in 
Jalgaon.  
 While Yavatmal farmers spent more 
on seeds and plant protection, Jalgoan 
farmers sunk more than double the 
money on fertilisers.  
 For varietal selection, pest manage-
ment, fertiliser management, harvesting, 
storage and soil health, information 
came primarily through agricultural ex-
tension workers and Krishi Vigyan 
Kendras. But information related to 
marketing, weather and government 
policies were primarily from newspa-
pers and TV for farmers in both areas. 
In Jalgaon, more farmers accessed 
newspapers. Yavatmal farmers acces-
sed information much more from the 
internet and mobiles, followed by TV.  
 While average age, landholding and 
years of formal education did not differ 
much, the expressed desire for infor-
mation was greater among farmers in 
Jalgaon. More farmers in Jalgaon ac-
cessed information from state agricul-
tural universities, while in Yavatmal 
district, farmers tended to turn to NGOs 
for information. 
 Access to at least one formal source 
of information had a major impact on 
cotton output in Jalgaon. However, for 
the value of cotton, information from 
mass media and farmer producer or-
ganisations was more significant than 
information from public sources.  
 In Yavatmal, though access to infor-
mation was high, it did not increase 
cotton productivity or the value of cot-
ton output.  
 Agricultural input dealers and trad-
ers were important informal sources of 

information for farmers in both districts. 
Mainstreaming these sectors into agri-
cultural extension can impact farm 
productivity and income, say the res-
earchers. 
 ‘Farmer access to information from 
public sources was much higher than 
the national average in both districts. 
So formal public sources are quite ac-
tive here,’ says Arathy Ashok, ICAR-
NIAP.  
 ‘But extension services do not pro-
vide adequate market information. So 
there is a need to create ICT platforms 
for providing reliable market informa-
tion to farmers,’ adds Suresh Pal, her 
colleague. 
 ‘Interestingly, the innovativeness of 
the farmers negatively correlated with 
access to information from public 
sources and farmer producer organisa-
tions. Perhaps innovative farmers were 
accessing information sources other 
than public or producer organisations. 
Or they are experimenting themselves 
instead of seeking information from 
these sources,’ says Vinayak Nikam. 
 The study is a clarion call for agricul-
tural extension services to fine tune 
their activities to the specific needs of 
farmers in each region. Evidently one 
size does not fit all. 

DOI: 10.1016/j.agsy.2021.103317 
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