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The article presents data obtained based on the study of physiological and biochemical processes of drought tolerance of cotton varieties and
physiological indicators of protective adaptation. The study aims to determine the degree and form of protective adaptation of cotton varieties
to soil drought based on the physiological and biochemical properties of water exchange, as well as to develop methods to increase drought
tolerance. To obtain a high and high-quality yield in cotton farms located in the middle and lower regions of the Zarafshan oasis (Uzbekistan)
and in areas where drought is observed, drought-resistant and adaptive features, the possibility of growing varieties of Bukhara-6, Bukhara-
102, Bukhara-8 cotton with high yield and quality, as well as conclusions, suggestions and recommendations.
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INTRODUCTION

Global climate change is causing an increase in air
temperature in the biosphere, and hot winds caused by a
sharp drop in relative humidity in the summer months are
causing atmospheric and soil drought. In the current period
of serious water problems, it is important to introduce water-
saving agro-technologies, as well as to develop methods of
growing cotton varieties that are resistant to soil and
atmospheric drought and have a high efficiency of water use
[1,2].

The strongest negative impact of adverse environmental
factors, such as the atmosphere and soil drought, falls on the
water-demanding-critical period of cotton, i.e. the flowering
stage. At the same time, due to the lack of water in the soil
and high air temperatures together adversely affecting the
physiological and biochemical processes that take place in
the cotton, the yield and its quality decrease. Therefore, it is
important to zoning cotton varieties that are resistant to such
adverse factors based on specific soil and climatic
conditions [3,4,5].

The negative impact of drought can be reduced to some
extent by providing cotton varieties with sufficient mineral
fertilizers, timely agro-technical processing, and the
organization of crop rotation. It is also possible to increase
the resistance of plants to the adverse effects of adverse
factors by applying the electrification method [6,7].

The urgency of the above problem is that the soil and

climatic conditions of the cotton-growing areas in our
country are very different. The potential of cotton varieties
planted in a particular ecological zone also varies depending
on the level of agro-technical processing. One of the current
problems is the scientific substantiation of the degree of soil
drought tolerance of medium-fibre cotton varieties and their
protective adaptive properties in the soil and climatic
conditions of the middle and lower regions of the Zarafshan
oasis [8,9,10].

Research is being conducted around the world on the
selection of varieties with high yield and quality and
drought tolerance, including based on the following
priorities: the creation of cotton varieties with beneficial
economic  characteristics,  resistance  to  adverse
environmental factors; increase in the adaptive capacity of
cotton; development of scientifically based
recommendations for planting in areas with water shortages
with different soil and climatic conditions; identification of
drought and salt-tolerant genotypes based on selection and
molecular methods; development of methods to increase the
resistance of plants through the use of biologically active
substances and trace elements [11,12].

Bukhara-6, Aqdarya-6, Bukhara-8, S-6524 and Bukhara-102
varieties of medium fibre cotton were used as the object of
research. The study aims to determine the degree and form
of protective adaptation of cotton varieties to soil drought
based on the physiological and biochemical properties of
water exchange, as well as to develop methods to increase
drought tolerance.
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Research tasks are seed germination rate under different soil
moisture conditions, amount of water forms in leaves,
transpiration rate, leaf diffusion resistance, diurnal and
residual water shortages, water potential and turgor
resistance of leaves, determination of proline and
carbohydrate content in leaves, the number of chlorophylls
and the degree of their binding to protein-lipid compounds,
photosynthesis and respiratory rate, determination of the
number of free amino acids and phenolic compounds and
the growth of cotton varieties of soil drought, determine the
impact on development and productivity, as well as to study
and apply the effect of the electrification method on the
yield and its quality to increase the drought resistance of
cotton.

MATERIALS AND METHODS

The soil of the experimental field belongs to the alluvial
meadow type, the depth of groundwater is 2-3 meters. Based
on the pre-irrigation soil moisture, bulk density, and
moisture capacity, the degree of moisture deficiency in the
soil was determined and irrigation standards were set. The
experimental sites were divided into 3 sections. The
experiments were performed in four repetitions. The
experiments were carried out based on agro-techniques
adopted on farms. Fertilizers were given during ploughing,
along with planting, and during plant growth (3 times). The
total amount of fertilizers applied per hectare is nitrogen-
250, phosphorus-175, and potassium-100 kg. Phenological
observations, calculations and research work on plant
growth and development were carried out in accordance
with the methods of the Uzbek Cotton Research Institute
(UzCRI). Determination of all physiological parameters and
phenological observations were carried out in the
experiments during the stages of weeding, flowering and
germination of cotton. A fourth leaf developed from the
third part of the main stem was taken for the study.

Physiological and biochemical processes of drought
tolerance of cotton varieties and indicators of protective
adaptive properties were determined using methods
generally accepted in plant physiology and biochemistry.

RESULTS AND DISCUSSION

During scientific studies, the diffusion resistance of cotton
leaves under conditions of varying soil moisture levels was
studied during the mowing, flowering, and budding stages
of the plant. Diffusion resistance of leaves is an indicator of
plant photosynthetic productivity, which is inextricably
linked with transpiration intensity and is one of the
protective adaptive reactions of plants to drought [13,14].

The diffusion resistance of the leaves increased in all
variants of the cotton from the combing to the budding
stage. As the soil moisture level decreased, the diffusion
resistance of the leaves also became higher. It was observed
that the value of diffusion resistance was higher in the

experimental variant with 30% soil moisture than in the
other variants.

Leaf diffusion resistance increased by 27.2% in the
experimental variant with 50% soil moisture and 57.1% in
the experimental variant with soil moisture at 30%
compared to the control stage. In the flowering stage, it was
13.2 and 38.6 per cent, respectively, and in the flowering
stage, it was 20.3 and 39.8 per cent. Carbohydrate
metabolism plays an important role in increasing the
resistance of plants to drought and high temperatures.
During the experiments, the amount of glucose, sucrose,
maltose and starch in the flowering stage of the cotton plant
was determined. Under moderate soil moisture conditions, a
decrease in glucose content compared to other options was
observed, and under the influence of drought, a sharp
increase in glucose content was observed.

In the variant with 30% soil moisture, glucose levels were
found to be 147.5% higher than the control. In the context of
soil drought, sucrose was 140.2% higher than the control. In
particular, in the variant with soil moisture of 30%, the
value of maltose reached 284.6% compared to the control.

The decrease in soil moisture level also led to a decrease in
the amount of starch. Soil moisture was higher in the
moderate variant than in both experimental variants. The
reduction in starch content in the variant with 50% soil
moisture compared to the control was 68.3%, and in the
variant, with 30% soil moisture was 49%. Taking into
account the sum of the detected carbohydrates, it was noted
that their content increased by 127.3% compared to the
control in the conditions of soil drought. In the variants with
soil moisture of 70 per cent, the total water content in all-
cotton varieties, including free water, was also high, but the
amount of bound water was low. At 30 per cent humidity,
the opposite was true.

In all cotton varieties, a decrease in total and metabolic
water content, and an increase in the amount of bound
water, from mowing to weaning under two different
humidity conditions were found. Under conditions of
limited humidity (30 per cent), there are significant
differences in the amount of bound water compared to
varieties in moderate humidity (70 per cent). Differences
were also observed in the cross-section of varieties in terms
of the amount of water-bound. Especially Bukhara-6,
Bukhara-102 varieties differ from other varieties due to the
high amount of bound water.

In addition to the daytime water shortage in the leaves of
cotton varieties, residual water deficiency was also studied
during vegetation experiments. Looking at the data obtained
on the amount of residual water, it was observed that its
value depends on the level of soil moisture and the stages of
development of varieties. It was found that the value of
residual water deficiency was high in all varieties under
conditions of limited soil moisture (30 per cent). It was
noted that the value of this indicator varies across varieties.
In the conditions of soil drought, the value of residual water
shortage was the highest in the varieties Agqdarya-6 and S-
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6524, and the lowest in the varieties Bukhara-6 and
Bukhara-102. For invariants with moderate soil moisture
levels, the value of this indicator decreased. It was noted
that the concentration of cell sap of Bukhara-6, Bukhara-102
and Bukhara-8 varieties is higher than in other varieties
under both humidity conditions. Such a feature may be one
of the protective properties aimed at providing plants with
more water even in adverse conditions. A decrease in soil
moisture level affected an increase in osmotic pressure in
the cells. In all varieties from the beginning to the end of the
vegetation was observed a different increase in the value of
this indicator.

The amount of chlorophyll and the degree of its binding to
protein-lipid compounds were also studied, and it was noted
that the total and bound chlorophyll content is higher in
Bukhara-6, Bukhara-102 and Bukhara-8 varieties in soil
drought conditions. Based on the results of laboratory,
vegetative and field experiments, the laws of protective
adaptation of cotton to drought at the cellular, tissue and
ontogenetic levels were determined.

Physiological and biochemical comparative characteristics
of drought adaptation have been developed based on the
mechanisms of physiological adaptation of cotton to drought
- reduction of water consumption, accumulation of low
molecular weight osmoprotectants, changes in metabolism,
increased water use efficiency.

Due to the positive effects of electrification on the
physiological and biochemical and water exchange
processes, it was found that due to the increase in water
storage, reduction of diurnal and residual water shortages,
drought tolerance of cotton, yield and its quality increased in
soil moisture deficiencies. and a rapid method for
determining diffusion resistance, bound water in leaves, and
amount of bound chlorophyll were developed.

To obtain a high and high-quality harvest in cotton farms
located in the middle and lower regions of the Zarafshan
oasis (with arid soil), drought-resistant and high-yielding
cotton varieties Bukhara-6, Bukhara-102 and Bukhara-8
have been introduced. A rapid method for determining the
resistance of a cotton plant to soil water scarcity has been
developed and recommended for use. The use of electro-
ignition methods to increase the drought tolerance, yield and
quality of cotton varieties has been introduced. The
scientific significance of the results of the study serves to
develop the physiological and biochemical basis of
adaptation of cotton varieties to different types of cellular,
tissue and ontogenetic levels of protective responses and
adaptation to soil drought, depending on the degree of soil
drought. Drought-resistant varieties Bukhara-6, Bukhara-
102 and Bukhara-8 were planted in arid areas with high
temperatures and water shortages.

CONCLUSION

The laws of protective adaptation of cotton to drought at the
cellular, tissue and ontogenetic levels were determined,

physiological, biochemical, habitual forms of drought
tolerance of varieties depending on soil moisture level were
scientifically based and on this basis a model of drought-
tolerant cotton varieties was created.

Physiological and biochemical comparative characteristics
of drought adaptation have been developed based on the
mechanisms of cotton adaptation to drought - reduction of
water consumption, accumulation of low molecular weight
osmoprotectants, changes in metabolism, and increased
water use efficiency.

The reaction of cotton varieties to soil drought depends on
the characteristics of the variety, the level of water supply to
the physiological and biochemical processes of plants, as
well as the impact on yield and quality.

All cotton varieties grown under conditions of moderate soil
moisture were observed to have significantly lower daytime
and residual water shortages, leaf water potential, the
osmotic pressure of cell sap, protoplasm viscosity, cell
dehydration, and heat resistance than plants grown under
soil drought conditions. Soil drought has led to a relative
increase in the amount of bound water in all-cotton varieties,
water scarcity in the leaves, protoplasmic viscosity, and
dehydration and heat resistance of leaf cells. It was noted
that the value of physiological and biochemical indicators of
drought tolerance is highest in varieties resistant to drought.
A rapid method for determining the amount of residual
water deficiency and diffusion resistance in the leaves, the
amount of bound water in the leaves, and the amount of
bound chlorophyll was developed and proposed to
determine the degree of resistance of the cotton plant to soil
water deficiency. In years of water scarcity, and atmospheric
and soil drought, the use of environmentally friendly
electrification methods has led to an increase in drought
tolerance, yield and quality of cotton varieties.

It was recommended to sow Bukhara-6, Bukhara-102,
Bukhara-8 varieties of cotton, which are drought-resistant,
high yield and high quality, to obtain high and high-quality
crops in cotton farms in drought-prone areas. High-quality
and high-quality yields in Bukhara-6, Bukhara-102 and
Bukhara-8 cotton varieties were determined in the order of
1-2-1, S-6524, Akdarya-6 varieties in the order of 1-3-1
irrigation, and cotton yield in Bukhara-6 variety were 38.4—
40.7, Bukhara-102 variety 37.5-38.5 and Bukhara-8 variety
35.3-36.4 quintals, based on which the fibre quality meets
international standards.

ACKNOWLEDGEMENTS

The authors acknowledge the immense help received from
the scholars whose articles are cited and included in
references to this manuscript. The authors are also grateful
to the authors/editors/publishers of all those articles,
journals and books from where the literature for this article
has been reviewed and discussed.

We also express our deep gratitude to the leadership and
scientific staff of the Uzbek Cotton Research Institute and

-Journal of Pharmaceutical Negative Results | Volume 13 | Issue 4 | 2022




Kholliyev Askar Ergashovich, et al.: The Properties of Cotton Resistance and Adaptability to Drought Stress

Bukhara State University for their close assistance in
conducting the research.

The authors report no conflicts of interest.
Financing: The Source of funding is nil.

REFERENCES

Khan A, Pan X, Najeeb U, Tan DK, Fahad S, Zahoor R, Luo H. Coping
with drought: stress and adaptive mechanisms, and management
through cultural and molecular alternatives in cotton as vital
constituents for plant stress resilience and fitness. Biological research.
2018; 51.

Mahmood T, Khalid S, Abdullah M, Ahmed Z, Shah MK, Ghafoor A, Du
X. Insights into drought stress signalling in plants and the molecular
genetic basis of cotton drought tolerance. Cells. 2019 Dec 31; 9(1):
105.

Toshtemirovna N.U., Ergashovich K.A. Physiology, productivity and
cotton plant adaptation under the conditions of soil salinity.
International Journal of Recent Technology and Engineering. 2019;
8(2 S3): 1611-3.

Norboyeva U.T., Kholliyev A.E. Salinification influence on physiology of
water exchange in cotton plant varieties (Gossypiym HirsutumL.).
2017; 7(41): 16-18.

Ergashovich KA, Azamatovna BZ, Toshtemirovna NU, Rakhimovna AK.
Ecophysiological effects of water deficiency on cotton varieties.
Journal of Critical Reviews. 2020; 7(9): 244-6.

Norboyeva U.T., Kholliyev A.E. soil salinity and saline tolerance of the
sorts of cotton. In Mechanisms of resistance of plants and
microorganisms to unfavourable environmental. Irkutsk, July 10-15,
2018; (PART I): 567- 570.

Magwanga RO, Lu P, Kirungu JN, Lu H, Wang X, Cai X, Zhou Z, Zhang
Z, Salih H, Wang K, Liu F. Characterization of the Ilate
embryogenesis abundant (LEA) proteins family and their role in
drought stress tolerance in upland cotton. BMC genetics. 2018 Dec;
19(1): 1-31.

Norboyeva U.T., Kholliyev A.E. water interchange and saline tolerance of
the sorts of cotton. In Mechanisms of resistance of plants and
microorganisms to unfavourable environmental. Irkutsk, July 10-15,
2018; (PART I): 563-566.

Ackerson RC. Osmoregulation in cotton in response to water stress: II.
Leaf carbohydrate status in relation to osmotic adjustment. Plant
physiology. 1981 Mar; 67(3): 489-93.

Turner NC, Begg JE. Plant-water relations and adaptation to stress. Plant
and soil. 1981 Feb; 58(1): 97-131.

Toshtemirovna N.U., Ergashovich K.A. Regulation of the water balance
of the cotton varieties under salting conditions. ACADEMICIA: An
International Multidisciplinary Research Journal. 2019; 9(8): 5-9.

Ergashovich KA, Toshtemirovna NU, Rakhimovna AK, Abdullayevna
FF. Effects of microelements on drought resistance of the cotton
plant. International Journal of Psychosocial Rehabilitation. 2020;
24(2): 643-8.

Huang B. Role of root morphological and physiological characteristics in
drought resistance of plants. Plant-Environment Interactions. Marcel
Dekker Inc., New York. 2000 Jul 12: 39-64.

Kholliyev A.E., Norboyeva U.T., Kholov Y.D. Boltayeva Z.A.
Productivity of cotton varieties in soil salinity and water deficiency.
The American Journal of Applied sciences. 2020; 2(10): 7-13.

Yogesh Hole et al 2019 J. Phys.: Conf. Ser. 1362 012121.

Zahoor R, Dong H, Abid M, Zhao W, Wang Y, Zhou Z. Potassium
fertilizer improves drought stress alleviation potential in cotton by
enhancing  photosynthesis and  carbohydrate  metabolism.
Environmental and Experimental Botany. 2017 May 1; 137: 73-83.

-Journal of Pharmaceutical Negative Results | Volume 13 | Issue 4 | 2022




CBeneHnus 00 UCTOYHUKE

CiteScore 2021

NeuroQuantology 13 ®
Fofbl 0XBaTa SCOpUS: € 2007 MO HACTOAWMMN MOMEHT '
M3patenb: Anka Publishers
ISSN: 1303-5150 SIR 2021 ®
OTpaCI'Ib 3HAHUN: (Physics and Astronomy: Atomic and Molecular Physics, and Optics) (Neuroscience: Cognitive Neuroscience) 0285
CNeuroscience: Developmental Neuroscience)
TUR UCTOYHMKA: KypHan SNIP 2021 O
1.038
MpocMOTpeTb BCe AOKYMEHTbI > HacTpouTb yBegOMAEHME O JOKYMEHTaX (=) COXpaHWTb B CMUCOK UCTOYHMUKOB  Source
Homepage
CiteScore  CiteScore peUTUHTr 1 TpeHabl  CoaepykaHune Scopus
x

i YnydweHHas metoamka pacyeta CiteScore

KOAM4eCTBO MybanKauui 3a 2018-2021 1T MoapobHee >

PenTuHr CiteScore 2021 OTPAXKAET KOJMHECTBO LIUTUPOBAHMIA B 2018-2021 IT. CTaTel, 0630p0OB, MaTePUAoB
KOH(MEPEHLMIA, T1aB KHUM U UHPOPMALMOHHBIX AOKYMEHTOB, OMY6/MKOBAHHbIX B 2018-2021 IT., AE/IEHHOE Ha

CiteScore 2021

1.3 -

BblunciieHne BbINOSIHEHO 05 May, 2022

781 LOKYMEHTOB 3a 2018 - 2021 IT.

PentuHr CiteScore 2021 ®

KaTteropusa PelTHr  TpoLeHTWb

1044 UMTUPOBAHMWI 33 2018 - 2021 IT.

Physics and Astronomy

L Atomic and Molecular #160/205 22-1

Physics, and Optics

Neuroscience

Cognitive #85/107 21-1

Neuroscience

Neuroscience

L Developmental #34/37 9-1

CiteScoreTracker 2022 ©

821 LMTMPOBaHMI Ha TeKyLLYIO AaTy

2.0 - 419 OKYMEHTOB Ha TeKYLLYI0 AaTy

MocnenHee o6HoBNeHWe o5 October, 2022 « O6HOBNSETCS eXeMeCsYHO

MpocmoTp MeToaukm CiteScore > YacTo 3a4asaemble Bonpockl o CiteScore > [lo6asuTh CiteScore Ha CBOWM canT P


https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fwww.neuroquantology.com%2farchives.php&locationID=8&categoryID=8&eid=&issn=13035150&linkType=JournalHomePage&year=&dig=21967422d05b0e883bf7ab974458b5d9
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=11600154151&docType=ar,re,cp,dp,ch&citedYear=2022,2021,2020,2019&years=2022,2021,2020,2019&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=11600154151&years=2022,2021,2020,2019&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED

16.10.2022, 22:53 Web of Science Master Journal List - Journal Profile

/, Web of Welcom:
émence Master Jourhadwists Match Manuscript Downloads Help Center
roup

Q& Sett
NEw

General Information )
Web of Science Coverage JOURNAL OF PHARMACEUTICAL

NEGATIVE RESULTS
Journal Citation Report < Share This Journal
Peer Review Information ISSN / eISSN 0976-9234 [ 2229-7723

Publisher RESEARCHTRENTZ ACAD PUBL EDUCATION
PubMed® Information SERVICES, 240 Elm Street, 2nd & 3rd Floors, Somerville,

United States, MA, 02144

General Information

Journal Website [ Visit Site

1st Year Published 2010

Frequency Annual

Issues Per Year 1

Country / Region INDIA

Primary Language English

Web of Science Coverage

Collection Index Category Similar Journals (

Emerging
Sources
Core o Pharmacology .
. Citation QFin
Collection & Pharmacy
Index
(ESCI)

https://mijl.clarivate.com/journal-profile 1/4


https://mjl.clarivate.com/home
https://mjl.clarivate.com/home
https://mjl.clarivate.com/collection-list-downloads
https://mjl.clarivate.com/help-center
http://www.pnrjournal.com/

16.10.2022, 22:53

https://mijl.clarivate.com/journal-profile

Web of Science Master Journal List - Journal Profile

Search a topic within this journal

[ Search a topic within this journal...

Journal Citation Report™ (JCR)
2

Journal Citation Indicator (JCI)

NEW METRIC

The Journal Citation Indicator is a measure of the average
Category Normalized Citation Impact (CNCI) of citable
items (articles & reviews) published by a journal over a
recent three year period. It is used to help you evaluate
journals based on other metrics besides the Journal
Impact Factor (JIF).

2021
0.13

Category:
Pharmacology & Pharmacy

2020
0.13

2/4



16.10.2022, 22:53 Web of Science Master Journal List - Journal Profile

Category:
Pharmacology & Pharmacy

Learn About Journal Citation Indicator

Peer Review Information

Publons Partner @ No, and this journal does not
explicitly endorse Publons

Claimed Reviews on Publons 12

i ]
Public Reports on Publons No
i ]
Signed Reports on Publons No
o
Publons Transparent Peer No

Review Partner ©@

Publons User Endorsements 3

Sign up for a free Publons account to track your publications, citation
metrics, peer reviews, and editing work for this journal.

PubMed® Information

Indexed In @ PubMed®
NLMe D © 101616264
Corporate Author o Gale Group.

Courtesy of the U.S. National Library of Medicine
»

Editorial Disclaimer: As an independent organization, Clarivate does not become involved in and is not respr~sij
for the editorial management of any journal or the business practices of any publisher. Publishers are accou
their journal performance and compliance with ethical publishing standards. The views and opinions express

https://mijl.clarivate.com/journal-profile 3/4


https://publons.com/home/?utm_source=MJL&utm_medium=Journal-Profile
https://www.nlm.nih.gov/

16.10.2022, 22:53 Web of Science Master Journal List - Journal Profile

journal are those of the author(s) and do not necessarily reflect the views or opinions of Clarivate. Clarivate remains
neutral in relation to territorial disputes, and allows journals, publishers, institutes and authors to specify their
address and affiliation details including territory.

Criteria for selection of newly submitted titles and re-evaluation of existing titles in the Web of Science are determined
by the Web of Science Editors in their sole discretion. If a publisher’s editorial policy or business practices negatively
impact the quality of a journal, or its role in the surrounding literature of the subject, the Web of Science Editors may
decline to include the journal in any Clarivate product or service. The Web of Science Editors, in their sole discretion,
may remove titles from coverage at any point if the titles fail to maintain our standard of quality, do not comply with
ethical standards, or otherwise do not meet the criteria determined by the Web of Science Editors. If a journal is
deselected or removed from coverage, the journal will cease to be indexed in the Web of Science from a date
determined by the Web of Science Editors in their sole discretion - articles published after that date will not be
indexed. The Web of Science Editors’ decision on all matters relating to journal coverage will be final.

Clarivate.™ Accelerating innovation.

© 2022 Clarivate
Copyright Notice Terms of Use Privacy Notice Cookie Policy
HacTtpoliku daiinos cookie Help Center

Follow us: o @ @ O O

https://mijl.clarivate.com/journal-profile 4/4


https://www.clarivate.com/
https://discover.clarivate.com/WebofScienceNewsletter?utm_source=MJL&utm_medium=Footer-Follow-us
https://www.facebook.com/clarivateag
https://instagram.com/clarivateofficial/?_ga=1.191386218.1115848109.1486741410
https://linkedin.com/company/clarivate/?_ga=1.191386218.1115848109.1486741410
https://twitter.com/clarivateag
https://www.youtube.com/user/WoSTraining?_ga=1.200028910.1115848109.1486741410

