
Greetings!
 2021 has arrived with a ray hope and serenity. My new role as a director
of this Institute was challenging. Eventhough the corona waves were
tiding around at its peak we were still managed to contest without losing
our energy in research. The focus on research and development was
never deviated even during these difficult times. The achievements of
IISR during these six months were remarkable as you can see the
outputs.All of my colleagues deserve an appreciation in this regard.
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I am thankful to the forerunners
and the previous acting
director, Dr. Santhosh J Eapen
for all the good work done
which allowed me to inherit and
achieve the goal and sustain
the progress of the institute.

From the Director's Desk



The research during this period
was in a precisescale and
direction. One of the important
research areas was to analyze
the suitability of various black
pepper genotypes for different
post-harvest operations based
on dry recovery and quality.
Another aspect was to improve
current production scenario by
the use of improved potting
mixture with soil, compost
enriched rock phosphate and
coir dust in 2:1:1 proportion as
an alternative to normal
potting mixture for the
production of rooted black
pepper cuttings. Co-inoculation
of fungi and Zinc solubilizing
bacteria in soil also enhanced
plant growth and biomass. Crop
protection area would tell us
about the PiperDNA virus 1 and
2 associated with black pepper,
found to be endogenous Para
retroviruses integrated into
chromosomes.Yet another
information was that PCR
assay could successfully detect
fungal and bacterial pathogens
from ginger rhizomes
simultaneously.
Research becomes fruitful only
when it reaches to the end-
users.  
      

ITM-BPD unit commercialized
five technologies during
January to June 2021. An
amount of Rs. 15.5 lakhs earned
as revenue through technology
commercialization.
Frontline demonstration, on-
farm testing,field trials etc.
were done to test the viability
of technology. Field day,hands
on training, and extension
activity was held for the benefit
of farmers and stake holders in
spice cultivation and post-
harvest operations.
Institute was involved in
development activities of each
individual by offering training
to the scientific, technical and
administrative staffs in time to
time based on the needs.
Various events such as
SwachhtaPakhwada, National
Science Day, World
Environment Day, International
Yoga Day, Pradhan Mantri
Kissan programme were
conducted on the requisite of
Nation. Other routine Institute
activities      like     germplasm
preservation, field trials,
planting of seed material were
also done on time.
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and pungency for which black
pepper is known for. Eighteen
black pepper genotypes were
characterized for pericarp
thickness, dry recovery and
biochemical constituents such as
piperine, oleoresin, protein,
phenols, reducing sugars and
starch content in pericarp and
grouped them into thin and thick
pericarp groups. Pericarp
thickness ranged from 1.22 to 2.04
mm and pericarp dry recovery
from 26.30 to 43.24 %. The
pericarp contained 0.38 to 0.66 %
and 1.60–4.35% of piperine and
oleoresin, respectively. Wide
variation was also observed for
phenols, protein, reducing sugars
and starch content in pericarp.
Pericarp fresh weight, dry
recovery, piperine and starch
content differed significantly
between thin and thick pericarp
group genotypes. Thin pericarp in
black pepper is more
advantageous than thick pericarp
for realizing high dry recovery
(%). For white pepper production
thin pericarp genotypes may have
advantage in terms of recovery
and processing as there is no
significant difference between 
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The team work and dedication
would always banquet the
success. And I congratulate
each and every one of IISR for
these achievements. I wish this
year would be filled with the
goodness of aroma of spices

Research update
Importance of pericarp in
dry recovery and quality of
black pepper
Pericarp is considered as a
significant determinant of
colour intensity, texture and
yield of black pepper. However,
pericarp thickness has not yet
received its due importance as
a trait selection criterion in
breeding black pepper for
enhanced productivity and
quality. In this study, hypothesis
tested was that thick pericarp
is associated with high dry
berry recovery without any
reduction in primary (starch,
protein and reducing sugars)
and secondary metabolite
contents (piperine, oleoresin
and phenols) in the pericarp,
which imparts odour, flavour 



thin and thick pericarp for
primary and secondary
metabolite contents.

The sequenced region of both
PDV-1 and PDV-2 contained
partial genomes with motifs
characteristic of pararetroviruses.
BLAST analysis of PDV-1 and
PDV-2 against the whole genome
sequence of the black pepper
showed integration of the PDV-1 at
22 loci in chromosome number 14,
and PDV-2 at two loci in
chromosome number 12 of black
pepper. The integration was
confirmed through amplification
and sequencing of the junction
regions. The study suggests that
both PDV-1 and PDV-2 occur as
endogenous viruses in black
pepper. Further studies are needed
to determine whether these
endogenous occur in episomal
forms, their complete genome
sequence and whether they
become active under abiotic stress
conditions.

Simultaneous detection of
fungal and bacterial pathogens
from ginger rhizomes using
PCR assay
 A multiplex PCR was developed
for the detection of Pythium spp.
Ralstoniapseudosolanacearum,
Macrophominaphaseolina and
Sclerotium rolfsii from in ginger 

PiperDNA virus 1 and 2 are
endogenous pararetro
viruses integrated into
chromosomes of black pepper
(Piper nigrum L)
A previous study named 7178 and
892 base pair contigs obtained
through high-throughput
sequencing (HTS) of black pepper
as Piper DNA virus 1 (PDV-1) and
PDV-2 respectively. In the present
study, HTS results were confirmed
through polymerase chain reaction
and Sanger sequencing. 
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rhizomes. Primers were designed
and multiplex PCR assay was
standardized by manipulating the
annealing temperature and primer
as well as MgCl2concentrations.
The assay could successfully detect
the pathogens both single and in
combinations and does not show
any cross reaction with other
fungal pathogens of Ginger.

Multi-trait PGPR for
simultaneous suppression of
ginger pathogens 
Under glasshouse conditions,
Bacillus safensis (IISR TB4) and B.
cereus (IISRGB7 (3)) showed
significant reduction in soft rot and
foliar diseases in ginger caused by
Pythium myriotylum, Colletotrichum
gloeosporioides and Exserohilum
rostratum respectively. Both the
PGPR exhibited significant (P <
0.05) suppression of all three
pathogens compared to the
chemical method. In case of P.
myriotylum, the PDI was 92.45 in
the control and 53.04 in the
treatment with metalaxyl-
mancozeb, which decreased
significantly to 

12.05 (B. safensis alone), 14.22 (B.
safensis + B. cereus) and 21.30 (B.
cereus alone). Likewise, in case of
foliar diseases, PDI decreased from
37.04 (chemical method) and 36.16
(control) to 12.84 (B. cereus), 10.22
(B. safensis) and 9.04 (B. safensis +
B. cereus). 

Zn solubilizing bacteria
mediated expression of a novel
Zn transporter gene (ClZIP1) in
turmeric
About 11 genes of the Zn/Fe-
regulated transporter (ZRT/IRT)-
related protein (ZIP) gene family
were identified from the rhizome
specific transcriptome of turmeric.
Among these a novel Zn
transporter designated as ClZIP1
was selected for further study
based on the maximum FPKM and
contig length of 1000 bp with 77.2
% homology to Zn transporter from
Musa acuminata. The complete
ORF was cloned to get a sequence
of 1268 bp. The gene clustered with
Zn transporters belonging to Musa
acuminata and showed >70.0 %
identity to form a clade. Further,
expression analyses indicated a
tissue specific 
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