NMHS Progress Report
(Period from 1st April 2017 to 31th Oct 2017 – Second half yearly report)
1. Project Information
Project ID:

Project Title:

NMHS/2015-16/SG09/09

Sanction Date: 31/03/2016

Post-Fire Management in the Pine Forests of Indian Himalayan Region by
studying, conserving and distributing culturable microbial biota to increase
ecological succession and to revive forest productivity

BTG:

PI and Affiliation Prof. Adesh K Saini (PI)
(Institution):

Prof. Kartar S Dr Anita Pandey (PI)
Verma (PI)
Center of Research on Himalayan DR YSP
GB Pant Institute of
Sustainability and Development, University of
Himalayan Environment
Post Box No.9, Head Post Office, Horticulture and & Development
Solan (HP) – 173212
Forestry,
Nauni, Solan, Kosi-Katarmal, Almora
HP.
263 643, Uttarakhand

Name & Address NA
of the Co-PI, if
any:

Structured
16S rDNA genes from strains isolated from burnt and unburnt forst were
Abstract sequenced and the nucleotide sequences were compared against GenBank
detailing the
database using the NCBI BLAST algorithm and deposited in the NCBI
current year
database (http://www.ncbi.nlm.nih.gov/BLAST). From unburnt soil samples
progress [Word we found diverse strains of Burkholderia sp., Bacillus sp, Serratia sp.,
Limit 250 words]: Enterobacter sp. and Pseudomonas sp. and from burnt soil sample we
found majorly Bacillus sp. strains and few Acinetobacter sp indicating loss
of biodiversity.
Biofertilizer and biocontrol traits of bacterial population were also analyzed
and we found that the bacteria isolated from unburnt regions were positive
for both traits. So bacteria from unburnt region exhibited plant growth
promoting properties such as IAA production, phosphate solubilization and
ammonia production whereas bacteria from burnt region showed negative
response for these tests. These results suggest that the bacteria present in
unburnt region can be beneficial in improving the growth of forest flora by
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providing nitrogen and phosphorus nutrition. Also these bacteria were
observed to be positive for siderophore production. Production of
siderophore is an important trait of PGPR that influences plant growth
through the suppression of fungal pathogens by rendering iron unavailable
in the rhizosphere. Antagonistic activity of the isolated bacteria was tested
by the antifungal assay. The bacteria isolated from unburnt region showed
more resistance towards fungal pathogens as compare to the bacteria
isolated from burnt region.
Moreover, this information will be shared with via community interaction
using videos.
In the coming half we are doing analysis of nutrient levels, erosion ability
and binding capacity of the burnt and unburnt region.
Project Partner
Name

Affiliations

Role & Responsibilities

Prof. Adesh K Center of Research on Himalayan
Saini (PI)
Sustainability and Development,
Post Box No.9, Head Post Office,
Solan (HP) – 173212

• Collection of microbiota from
selected pine forest regions of
Himachal Pradesh.
• Characterization and Collection of
microbes from soil of forest fire.
• Maintaining the cultures and
performing the pilot scale
rejuvenation attempts in control
fields.

Prof. Kartar S College of Forestry, DR YSP
Verma (PI)
University of Horticulture and
Forestry,

• Data collection for the forest fire in
the selected areas for last two
years in Himachal region.
• Involving the communities for
knowing the availability and uses
of the microbial resource.
• Experiments related to soil
rejuvination.
• Statistical analysis of data

Nauni, Solan, HP.

Dr Anita
Pandey (PI)

GB Pant Institute of Himalayan
Environment & Development
Kosi-Katarmal, Almora 263 643,
Uttarakhand

• Guide the student for involving the
communities for knowing the
availability and uses of the
microbial resource.
• Advisor for analyzing the
effectiveness of replenishment of
microbes and their reestablishment
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2. Project Site Details
Project Site
IHR
Covered

Bajhol, Manjholi , Sultanpur, Jabli and Seri villages of Solan Districts.
State Himachal Pradesh

Long. & Lat.

30.862203, 77.114700 (Bajhol); 30.855356, 77.118144 (Manjholi);
30.861849, 77.101343(Sultanpur); 30.870975, 77.133679 (Jabli) ;
30.906567, 77.114888 ( Seri)

Site Maps

NA

Site Photographs NA

3. Project Activities Chart w.r.t. Timeframe [Gantt or PERT]
WORK UNDERTAKEN
Year 20172017

PROJECT ACTIVITIES
Qtr 1
Project Activity 1

Qtr 2

Qtr 3

Qtr 4

16S rDNA
PGPR of forest
sequences were grasses were
analyzed and
characterized.
submitted

Output for
Project
activity is
given below*

*OUTPUT for Project activity 1
-To confirm the biodiversity loss bacterial strains from burnt region and from unburnt region were
randomly picked and identified by 16s rDNA sequencing.
- Results of sequencing concluded that Bacillus sp. is more prominent in burnt region where as in
unburnt region mixed population is present. Same result was also indicated by Gram’s staining and
colony morphology.
-Biofertiliser and biocontrol assay was performed for the analysis of plant growth promoting traits
of bacteria isolated from burnt and unburnt region.
- Among the total isolates 90% of bacteria from unburnt region showed all the PGPR traits
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whereas in case of burnt region only 10% of bacteria showed PGPR activities, as expected.
-All the PGPRs were maintained in 30% glycerol stocks at −80 °C
4. Project Beneficiary Groups
Beneficiary Groups [Capacity
Building]

Target

Achieved

No. of Beneficiaries with income
generation:

NA

NA

No. of stakeholders trained,
particularly women:

NA

NA

No. of capacity building Workshops/
trainings:
NA
No. of Awareness & outreach
programmes:
No. of Research/ Manpower
developed:

4

2

One

One

5. Project Progress Summary
Description
IHR States Covered

Total (Numeric)
One

Project Site/ Field Stations
Developed:
No. of Patents filed (Description):
Article/ Review/ Research Paper/
Publication:
New Methods/ Modellings
Developed
(description in 250 words):
No. of Trainings
(No. of Beneficiaries):

Description
Himachal Pradesh
NA

NA

NA

NA

NA

NA

NA

NA

NA
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Workshop:

NA

NA
NA

Demonstration Models (Site):
Livelihood Options:
Training Manuals:

NA

NA

NA

NA

Processing Units:

NA NA
60 Plant growth promoting
rhizobacteria were isolated
and preserved in 30%
glycerol stocks at −80 °C

Species Collection:

Total 60 PGPRs were
isolated and preserved.
Repository will be made for
In plantae
experiment .

Species identified:

16S rDNA of 19 strains is
amplified and sequenced (9
from burnt and 10 from
unburnt regions)

19 strains were randomly
picked to analyze
biodiversity loss.

Database/ Images/ GIS Maps:

Submitted at NCBI

NA

Note: Photos/ maps should be attached in high quality in compatible formats viz., JPEG,
.JPG, .PNG, .SHP, etc. along with a suitable figure legend/ caption.
6. Project Concluding Remark
Kindly update the following Progress Parameters for the Reporting Period:
Project
Objectives

1. Analyze the
change in
microbial
biodiversity in the
Pine forest after
fire outbreak as
compared to the
nearby
unaffected area.

Project Output
against each objective

-Biodiversity loss was
analyzed by performing
biocontrol
and
biofertilizer assays.
- Fungal population
was also analysed after
4 weeks of forest fire.

Progress made against
Monitoring Indicators

Remarks

(specified in Sanction
Letter)
We found that PGPR traits
were lost in bacteria
isolated from burnt soil
sample.
-There was no change in
fungal population as
compare to bacteria.
This result was confirmed
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by 16Sr DNA sequencing

2. Collection,
identification and
characterization
of bio fertilizer
and bio control
properties of
bacterial and
fungal microbes
and make their
repositories
based on their
geographical
location to serve
as feeding-bank
to revitalize
forest soil upon
fire.
3. Involving the
local panchayats
and community
people in the
collection process
to make them
aware of the losses
occurred due to
fire

Repository
of
60
beneficial
microbes
were made and stored
in deep refrigerators.

-Glycerol
stocks
of
microbes were made as
repositories for long term
storage in the space
provided in the -80 degree
refrigerator.
-Microbes of burnt region
were not showed plant
growth promoting traits.
Bacillus sp was prominent
in burnt region whereas in
unburnt region mixed
population were present.

Videos were made for the
community
interaction.
Local panchayats were
involved for the discussion
regarding forest fire

Local community
told that for 2-3
months after fire
operation, they
have to bought
cattle feed from
the local market
as 800 rupee per
bag which affects
the cost of milk
production.

Methodology (in brief):

PGPR traits were determined in the bacterial population isolated from
burnt and unburnt region. Biodiversity loss was confirmed by 16SrDNA
sequencing. For that we randomly picked ten bacteria each from burnt
and unburnt region. Extraction and purification of genomic DNA from
nutrient broth culture was carried out by using Quick-DNA
Fungal/bacterial Miniprep Kit (ZYMO RESEARCH Cat. No. D6005) as per
the manual. For identification of bacteria 16S rDNA was amplified as
described by (Sambrook et al. 1989) with eubacterial specific primers
27F (5ʹ-GAGTTTGATCMTGGCTCAG-3ʹ) and 1492R
(5ʹTACGGYTACCTTGTTACGACTT-3ʹ).

Major Research
Achievements:

Results of sequencing suggested that Bacillus sp was more prominent in
burnt region whereas in case of unburnt region mixed population were
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present. Also bacteria isolated from burnt region showed no plant
growth promoting traits as compare to bacteria isolated from unburnt
region. We found no loss in fungal population after fire. From
questionnaire we came to know that villagers bought fodder grass from
the market for two months after forest fire. It ultimately affects the cost
of milk production. We have developed videos for the community
interaction. Also an initial survey was done with the Panchayat leaders.
Brief Conclusion - the
current year progress –
during the reporting
period (point-wise)

-Forest fire deletes beneficial bacteria.

Progress Achieved (%)

50%

Remaining work to be

-For the next year we plan to organize surveys in the fire affected
regions to understand the damages. We will test the quality of soil in
terms of binding capacity, erosion ability and nutrient loss. We will
study the different ways to apply consortium from the repositories bank
to the fire affected areas and analyze its cost-effectiveness

6. Next Reporting Period Plan and projections
-Testing the soil quality (1-3 months)
-Effect of forest fire on PGPR of fodder grass (3-6 months)
-Estimating loss of mycorrhizal loss (3-6 months)
8. Additional information
N/A
Submitted to: Nodal Officer, NMHS-PMU
National Mission on Himalayan Studies (NMHS)
G.B. Pant National Institute of Himalayan Environment and
Sustainable Development (GBPNIHESD), Kosi-Katarmal,
Almora 263643, Uttarakhand E-mail: nmhspmu2016@gmail.com

Submitted By
Adesh K Saini
Institution (Seal):
Dated (dd/mm/yy): 23/01/2018
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Annexure I

Detailed Progress Report (min. 4–5 pages)
(for the reporting period ONLY)
1. Collection, identification and characterization of bio fertilizer and bio control
properties of bacterial and fungal microbes and make their repositories based on their
geographical location to serve as feeding-bank to revitalize forest soil upon fire.
The result and outcome was
To analyze the biodiversity loss 12 strains of unburnt and 12 strains of burnt region were
randomly isolated and purified. Further DNA was isolated by using Zymo research kit and
electrophoresed on 0.5% agarose. DNA was used further to amplify 16s rDNA gene.
Sequencing was done by sending the sample to CCMB Hyderabad.
Results of sequencing concluded that from 12 strains isolated from burnt region 11 were
belongs to the Bacillus sp. Whereas, in case of strains which were isolated from unburnt region
belongs to the different genus like Burkholderia, Serratia, Pseudomonas, Bacillus. So all the
results of biochemical, biofertilizer, biocontrol characterization and 16s rDNA sequencing
indicate that there is biodiversity loss due to forest fire.
We found that PGPR traits were lost in bacteria isolated from burnt soil sample.
-There was no change in fungal population as compare to bacteria.
-This result was confirmed by 16Sr DNA sequencing.
Figure: Isolation of 16S rDNA
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Sequences of all the bacterial stains were submitted at NCBI/Genbank under the
accession numbers:Strains
15BUA
15BUAB
46MUa
86SUUc
15BUe
15BUL
15BULr
97JUF
86SUUe
86SUUd
110C
142b
10C
56d

Unburnt Regions
Gram reaction
PGPR activity
Gram –ve,pale yellow, creamy,
++
round colonies
Gram –ve, yellow, round,
++
mucous colonies
Gram –ve,white, mucous,
++
round. Concave from centre
Gram –ve, pale yellow, round ,
++
mucous colonies
Gram –ve, pale yellow,
++
irregular, creamy colonies
Gram –ve, yellowish, dense,
++
round, concave colonies
Gram –ve, white, dense, round, ++
convex colonies
Gram +ve, white, concave,
++
mucous, round colonies
Gram –ve, yellow, mucous,
++
scattered colonies
Gram –ve, pale yellow,
++
scattered, dense mucous, round
colonies
Gram –ve, White, concave from ++
centre, rough, round colonies
Gram –ve, Pale yellow, thin
from centre , mucous, round
colonies
Gram –ve, Reddish white,
rough, irregular entire margins
Gram +ve, Rough, round,
greyish white colonies

Accession numbers
MF574411 (Burkholderia
sp.)
MF574412 (Burkholderia
sp.)
MF574413 (Pseudomonas
sp.)
MF574414 (Burkholderia
sp.)
MF574415 (Burkholderia
sp.)
MF574416 (Burkholderia
sp.)
MF574417 (Burkholderia
sp.)
MF574418 (Bacillus sp.)
MF574419 (Serratia sp.)
MF574420 (Burkholderia
sp.)
MG051194 (Enterobacter
sp.)

++

MG051195 (Pseudomonas
sp.)

++

MG051196 (Acinetobacter
sp.)
MG051197 (Bacillus sp.)

++
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46f
53b
138a
JU6
4X

Gram –ve, Round, concave
from centre, white, mucous
colonies
Gram –ve, Creamy, white
pigmented, irregular colonies
Gram –ve, Thin, white, mucous,
round colonies
Gram –ve, White, round,
concave, drop like colonies
Gram –ve, Creamy, round,
mucoid colonies

++

MG051198 (Serratia sp.)

++

MG051199 (Enterobacter
sp.)
MG051200 (Pantoea sp.)

++
++
++

MG051201 (Pseudomonas
sp.)
MG051202 (Klebsiella sp.)

Loss of fungal population was determined serial dilution method. We found no loss of
fungal population in burnt and unburnt regions

Strains
1BBA
1BbB
1BbC
11BBB
11BBC
26MBA
28MBa
28MBc
39SUBx

Burnt Regions
Gram reaction
PGPR
activity
Gram +ve, White , dense,
++
creamy, round colonies
Gram +ve, white, creamy,
round colonies
Gram +ve, creamy, concave,
scattered colonies
Gram +ve, white, round,
dense from centre with
irregular entire margins
Gram –ve, white, round,
dense colonies
Gram +ve, creamy, dense,
concave colonies
Gram +ve, white, scattered,
filamentous colonies
Gram +ve, white, dense,
round colonies
Gram –ve, pale yellow,
scattered, dense colonies

Accession numbers
MF574402 (Bacillus sp.)
MF574403 (Bacillus sp.)
MF574404 (Bacterium sp.)
MF574405 (Acinetobacter sp.)
MF574406 (Acinetobacter sp.)
MF574407 (Bacillus sp.)
MF574408 (Bacillus sp.)
MF57449 (Bacillus sp.)
MF574410 (Bacillus sp.)
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We further analyzed the PGPR traits and found that there is loss of PGPR trait containing
bactreia due to forest fire.
Following table shows the properties of strains from unburnt area.
Strain

P-sol

catalase

oxidase

IAA production

Siderophore
production

15A

+++

++

+

+

+++

86e

+++

+

+

+++

+
15e

+++

++

+

+

+

70

+

+

-

+

-

110a

+

+

+

+

-

108b

++

++

-

+

-

86d

++

+

-

+

-

110b

+

+

+

+

-

15c

+++

++

+

+

+

15d

+++

+

+

+

+++

106a

+

+

-

+

+
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2. Involving the local panchayats and community people in the collection process to
make them aware of the losses occurred due to fire. Videos were made for the community
interaction. Local panchayats were involved for the discussion regarding forest fire. We have
developed a questionnaire to be taken to local people in the Panchayats to understand the loss
occurring due to forest fire.
-The questionnaire embodies issues related to causes of forest fire, loss of fodder grass, and if
there is any monetary burden comes after fire. A initial survey was done with the Panchayat
leaders.

