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Abstract: This review study investigates the possible effects of altered precipitation patterns, particularly drought, on forest ecosystems
and emphasizes forests' critical role in the global carbon cycle. It analyses drought stress and how it affects plant development in local
and global environments, including tropical forests and India. Review concerns include stomatal conductance, relative water content,
electrolyte leakage, and photosynthesis-related to the physiological and biochemical reactions to drought stress. The reported effects on
tropical plants are also addressed, with a focus on tree susceptibility and changes in the composition of forests. It describes
experimental models for researching drought stress, including soil- and hydroponic-based aqueous culture-based models. The emphasis
of the work then switches to the difficulties in forecasting drought community and landscape reaction levels, highlighting the intricate
nature of forest ecosystems. Tree mortality is believed to occur during short-term droughts, although long-term trends may favor species
that can withstand drought. Strategies for management are discussed, including the use of satellite sensors for surveillance and fire
safety. To predict future effects in tropical forest areas, it is critical to comprehend the mechanisms combining hydraulic failure and
drought stress. The conclusion emphasizes the necessity of carefully designed experimental programs to improve tolerance to abiotic

stressors, particularly drought.
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1. Introduction

Since forest ecosystems store 75% of the total carbon in
plant biomass (Pan et al., 2011) and trade around 8% of the
CO, stock in the atmosphere each year (Malhi et al., 2002).
The way both water and carbon are exchanged within forests
may be significantly impacted by changes in precipitation
patterns and the resulting dryness or reduction of soil
moisture in the root zone. This might modify the rate at
which these forests develop and thrive as well as the
conditions in the surrounding areas (Hartmann, 2011). There
have been reports of extensive forest mortality in several
places around the globe in the past several decades because
of protracted and severe drought occurrences (Allen et al.,
2010).  Current research on regional and worldwide
precipitation patterns points to a rise in severe droughts that
occur in eastern North America (Sheffield & Wood, 2008)
and other parts of the world between periods of comparably
higher precipitation (Bréda et al., 2006). According to the
IPCC (2007), there is a higher probability of short-periodic,
extreme drought events taking place in the future. These
short-lived  droughts may alter the level of
evapotranspiration, soil water, and carbon balance, which
might have a major influence on the survival and growth of
ecosystems of woodland in the affected region. The impacts
of short drought episodes on stand-level carbon and water
dynamics are the subject of very few research in the
literature (Granier et al., 2007).

1.1 Drought stress

A functional modification caused by an environmental
circumstance is called stress. Plant growth and development
are impeded when environmental conditions fall short of or
surpass optimal levels. Abiotic stressors include conditions
like heat, oxidative stress, radiation, heavy metal toxicity,
drought, cold, salt, and interactions between plants and
diseases, insects, and microbes. The two types of stresses are
biotic and abiotic. Each biotic and abiotic factor's effect on
plants is conditional upon its magnitude, intensity, duration,
and mode of application. The meteorological word
"drought" refers to a time when plant production is restricted
due to a lack of substantial rainfall. Since agriculture
depends heavily on freshwater supplies, drought stress is
becoming a serious problem for agricultural output as water
availability decreases. Water stress results in a greater loss
in agricultural productivity than all other factors combined
(Ansari et al., 2018). Plants under drought stress undergo
various interactive modifications. These consist of the
following: (1) modifications to the expression levels of
genes involved in their survival (up, down, or co-
expression)(Batlang et al., 2013); (2) modifications to the
production and breakdown of proteins that harm plants or
serve as a defensive mechanism to protect them from the
effects of drought(Mohammadi et al., 2012); and (3)
modifications to the metabolic pool to direct the
investigation of new substances with related biochemistry
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that could provide resistance to drought stress (Kumari et al.,
2013).

1.2 Current state of plant interactions and drought
stress

Drought may affect around 16% of India's land area, which
is mostly dry, semi-arid, and sub-humid. Roughly 68% of
the 140 million hectares of arable land are at risk of
drought(GOI, 2013). Three significant droughts have
affected India since 2001: in 2002, in 2004, and 2009. These
events have harmed the nation's general economic growth as
well as other industries. Drought resistance is the outcome
of coordinated cellular and molecular physiological and
biochemical changes. In recent decades, there has been a
substantial advancement in understanding the genetic,
pharmacological, and physiological foundations of plant
stress tolerance.

1.3 Droughts in Tropical Forests

Despite making up just 10% of the planet's surface, tropical
forests are an essential component of the global carbon
cycle, contributing 25% of the earth's overall carbon stock
and one-third of net primary production (Aragdo et al.,
2014). The Amazon forest's function shifted from net sink to
net source in 2010 because of a drought (van der Laan-
Luijkx et al., 2015). Droughts can also harm biodiversity
since tropical forests are habitats for over half of all species
of terrestrial plants and animals (Poorter et al., 2015),
including 96% of the species of trees (Kreft &Jetz, 2007).
These species have the largest diversities in regions with
consistent rainfall. Considering that multi-year climatic
cycles are often associated with tropical droughts, it is
difficult to identify long-term patterns due to inter-annual
variance (Garcia-Garcia &Ummenhofer, 2015). However,
according to several model forecasts, for the remainder of
this century (Chadwick et al., 2016), there may be an
increase in the frequency and severity of droughts in certain
tropical forest regions. The last index has the most relevance
to ecological effects since model forecasts consistently raise
the likelihood of severe droughts in the tropics due to the
influence of strong warming predictions on Polyethylene
Terephthalate (Klein et al., 2015). Droughts will be more
stressful for plants due to rising temperatures, even if
rainfall levels stay the same. Furthermore, because
decreasing evapotranspiration eliminates the cooling effect
of higher albedo models, deforestation raises regional
temperatures, and forest fragmentation increases the rate at
which forest canopies desiccate during the dry season.

1.4 The impact of drought stress on anatomical features

¢ Modifications in phenotype

Because of the low turgor pressure, drought stress is widely
recognized as a major factor affecting Plant establishment
and growth. This includes plant elongation and expansion
growth. Osmaotic control helps pearl millet plants survive
even in very drought-stressed environments by preserving
cell turgor (Shao et al., 2008). The stem length of
Abelmoschus esculentus was also shown to be significantly
impacted. Photosynthesis and dry matter output depend on
the growth of the ideal leaf area. Many plant species,

including populous (Wullschleger et al., 2005), soybeans
(Zhang et al., 2004), and many others (Farooq et al., 2009),
have decreased leaf growth while under drought stress.
When two sympatric Populus species are stressed by
drought, there are significant interspecific differences in the
total leaf biomass, overall number of leaves, and total area
of leaves. During a drought, a strong relationship was seen
among the outside dry mass and the impact of the root
system. An increase in the ratio of roots to shoots in an
environment susceptible to drought has been associated with
the ABA content of roots and shoots. A typical adverse
effect of water stress on crop plants is a reduction in the
amount of fresh and dry biomass produced. (Farooq et al.,
2009). The way that the chemical signals combine may
affect how drought stress affects the shoot in the root zone.
Plant growth decrease is recognized to be an adaptive stress
response rather than a side effect of resource margination
(Rollins et al., 2013). Crop resilience to drought stress is
based on the interactions between phenology and water
usage patterns (Sekhon et al., 2010). Plants restrict the
number of tillers on their shoots to save water consumption
under drought conditions. One key element that may
contribute to lower production is the reduction in stomatal
conductance and plant growth, which is a response to stress
(Deikman et al., 2012).

e The effect of drought on forest growth

The forest's annual stem growth decreased by 17% duringthe
drought, and its drought plot had an earlier growth
termination date than the reference plot. Changes in stem
development are important for overall carbon absorption
since stem biomass makes up approximately 69% of the
total biomass of trees. Globally, other forests have
demonstrated comparable declines in growth under drought.
According to some studies, the whole effect on tree stem
development may not become apparent until the year after
the drought. At the location, there was no lag effect in
transpiration; nevertheless, the drought plot signified a
modest increment in growth, indicating that trees had
evolved to survive. The study emphasizes that when
evaluating the climate change effects on ecosystems of
forest, precipitation distribution rather than simply yearly
totals must be taken into consideration.

1) Physiological markers impacted by the stress of
drought

e Stomatal conductance

Numerous physiological indices, including electron transfer
rate, WUE, CO, diffusion, transpiration, and respiration are
closely correlated with stomatal conductance. Differential
stomatal motions are seen by plants that respond to water
constraints including drought-tolerant and drought-sensitive
species. Drought-sensitive crops are found to have
maintained stomatal conductance and carbon absorption
even when the water potential falls (Pinheiro & Chaves,
2011). By evaporating (transpiring) water via the stomatal
pores, plants lose almost 95% of their water content. Due to
the influence of their open stomatal pores, plants must be
able to maintain a balance of CO, that is introduced into the
plant with the amount of water that is evaporating. A
reduction in the exchange of gases inside the leaf and its
surroundings results from drought stress-induced Plants'
stomatal closure. In a state of drought stress, Pirouz had the

Volume 13 Issue 2, February 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net

Paper ID: SR24216203544

DOI: https://dx.doi.org/10.21275/SR24216203544

1413



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

lowest stomatal conductance and seed production (Sapeta et
al., 2013).

¢ Relative water content

Plants need water at every stage of their growth and
development. It is a vital component of plants. Leaf water
content, which shows the proportion of water contained in
plant tissues, is a helpful measure of plant homeostasis. The
measurement of the greatest quantity of water that tissue can
contain is called relative water content (Boyer, 1968). This
measurement has preferred removal over measurements of
water content reported on a dry or fresh weight basis for
tissue. One of the best indicators of a plant's water condition
considering the physiological consequences of a deficiency
in cellular water is relative water content. RWC and water
relations both decline as soon as abiotic stress causes plants
to grow (Grover, 2004). In contrast to the water potential
attained by plants during drought stress mitigation, relative
water content (RWC), which is adversely impacted by
stressors, particularly drought stress is thought to be a better
predictor of water status. Several research suggest that a
decrease in RWC is caused by a water shortage (Singh &
P.K., 2015).

o Leakage of electrolyte

Measured Leakage of electrolyte as a sign of plant cell stress
response. Reactive oxygen species levels rise in response to
stress-induced electrolyte leakage, which commonly leads to
PCD (programmed cell death) (Demidchik et al., 2014).
Plants that go through stress are often assessed for stress
tolerance using electrolyte leakage as a gauge. Unstressed or
undamaged plant cells retain the electrolytes necessary for
healthy cell activity inside the cell membrane (Lee & Zhu,
2010). The relative conductivity of the lost ions in water
may be used to gauge how well they have been maintained
structurally and steadily. In several crop species, EL
(electrolyte leakage) has been suggested as a useful metric
for identifying stress-tolerant cultivars (Rolny et al., 2011).

e Photosynthesis

Drought stress affects photosynthesis like  other
physiological  factors. Enzymes, membranes, and
photosynthetic machinery are all negatively impacted by
drought.  Additionally, a significant  portion  of
photosynthesis is impacted by changes in organelle mobility
brought on by drought. It has been shown that plants under
drought stress cause hormonal imbalances, which lead to a
decline in the concentrations of several essential
photosynthesis-related enzymes. Drought stress lowered the
water potential of leaves and RWC which in turn reduced
stomatal conductance and subsequently decreased the CO,
molar percentage in chloroplasts, the rate of photosynthesis,
and CO, assimilation. When plants experience drought
stress, one of their first reactions is stomatal closure, which
is generally thought to be the primary cause of the decline in
photosynthesis brought on by the drought (David et al.,
2007).

2) Biochemical responses to stress caused by drought
The metabolic profile of a plant's tissues may be altered by
drought stress; a number of these biochemical characteristics
are discussed below.

e Proline

Plant drought stress is closely linked to proline, and it may
significantly increase free proline levels in crops and other
plants during this period (Flexas et al., 2008). Plant cells
may store large amounts of proline as an osmo protectant
without damaging the cellular structure. When plants faced
environmental stressors, proline accumulation was crucial
for osmotic adjustment, detoxification of ROS, and
membrane integrity (Lee et al., 2009). Proline has been
suggested to play functions other than osmotic adjustment,
such as hydroxyl radical scavenger, supply of carbon and
nitrogen, energy sink or decreasing power, and protection of
plasma membrane integrity. Elevated proline levels help
plants hold onto their low water potential.

e Hydrogen peroxide (H202)

The age of the plants, the length of the water shortage, and
genotype-specific variations in the responses to drought
stress on H,O, production all had a significant impact. In
plants, H,O, has a dual function: at low concentrations, it
functions as a signaling molecule, at high concentrations that
causes apoptosis. Produced by the univalent reduction of O.,.
Additionally, H,O, was a major regulator of senescence,
photosynthesis and photorespiration, growth, development,
cell cycle, and stomatal movement (Gill & Tuteja, 2010).

e Lipid peroxidation

Lipid peroxidation is the most harmful metabolic process
that happens in all living things when they are under stress.
Lipid peroxidation is the most dependable criterion used to
determine whether a genotype is resistant or vulnerable to
stress. The byproduct of lipid peroxidation is
malondialdehyde The Reactive Oxygen Species level is
above the threshold limit, causing lipid peroxidation in the
membranes of cells and organelles. This produces lipid-
derived radicals, which contribute to oxidative stress and
impair regular cellular activity (Garg & Manchanda, 2009).
All genotypes demonstrated an increase in lipid peroxidation
in response to an increase in NaCl content, while salt-
tolerant genotypes showed a smaller increase than sensitive
genotypes.

e Photosynthetic pigments

The most crucial component of chloroplasts for
photosynthesis is thought to be chlorophyll, and the rate of
photosynthetic activity is positively correlated with the
relative concentration of chlorophyll. Reduced chlorophyll
concentration is caused by pigment photooxidation, and
chlorophyll breakdown brought on by the loss of chloroplast
membranes during drought stress (Kannan & Kulandaivelu,
2011). Damage to photosynthetic pigments and thylakoid
membranes are both severe outcomes of drought stress.
Chlorophyll b declines more than chlorophyll a decline in
plants that experience water constraint, which tips the ratio
in favour of chlorophyll a. Carotenoids, sometimes referred
to as “Cars”, are essential for the photo Défense process of
photosynthesis and are necessary for a plant's development
under both biotic and abiotic stress. Drought stress altered
the proportion of carotenoid to chlorophyll “a” and “b”.
Under conditions of water deficiency, a considerable
lowering in the chlorophyll content of Vaccinium myrtillus
and sunflower was also observed (Jaleel et al., 2009).
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3) Observed Impacts of Droughts

Dryness-induced declines in tropical plants are common and
have been seen in controlled experiments without rainfall as
well as in wild settings. During a drought, certain trees may
die in a matter of years; these trees' vulnerability varies
depending on several factors, such as species, size, age,
growth rate, and location. Big, long-lived trees are very
vulnerable, which negatively impacts both biological
services and carbon emissions and storage (Aubry-Kientz et
al., 2015). Vulnerability is more common in seasonal
rainforests with occasional dry periods, especially in wet
microhabitats and amid trees. Tree trunk growth rates are
adversely impacted by droughts, with the biggest trees being
most severely affected. Amazonian drought, reductions in
photosynthesis and carbon absorption may lead to slower
growth rates (Aragao et al., 2014). More frequent and severe
droughts are inevitably correlated with a shift in the kind of
trees that do well in forests. While species that are
vulnerable to drought decrease, those that are resistant to
drought gain greater dominance. The interplay of fires,
fragmented forests, and droughts speeds up the process of
forest degradation in dry locations. Fires preferentially affect
smaller sub-canopy trees, and they are exacerbated by
dryness, which raises carbon emissions. However, by
scattering radiation, fire-related aerosols may increase forest
productivity. The complex interactions between fires,
droughts, and forest composition changes in tropical regions
have a significant impact on ecosystem dynamics and
carbon balance (van der Laan-Luijkx et al., 2015).

4) Drought Stress Experimental Models

These approaches may all be classified as agar based, soil-
based or aqueous culture-based based on their basic
structure, even though there are many different types of
drought models available.

e Drought Models Based on Soil

This experimental strategy has a major benefit in that it
simulates actual drought circumstances in agriculture and
the natural world by gradually reducing or abruptly stopping
plant irrigation (Todaka et al., 2017). These models
accurately simulate short-term droughts, which are common
in European agriculture because of erratic weather patterns
(Vinocur& Altman, 2005). Nevertheless, because of the
model's high-waterintake and outflow rates, there are
restrictions on researching long duration responses to
drought, such as the buildup of osmo-protective metabolites
or proteins and alterations to cell walls (Verslues et al.,
2006). An improved version considers longer plant
responses to dryness and permits gentler drought conditions
by using foil-sealed containers to stop water loss (Farooq et
al., 2009;Thompson et al., 2004). According to Totaka et al.,
(2017), the use of an automated irrigation system improves
the accuracy of water schedules and real-time soil water
content monitoring. However, a problem in long-term
research carried out under well controlled laboratory
circumstances is the need for significant plant material for
periodic soil and leaf measurements. Another technique to
solve this is to grow transgenic or mutant plants in the same
container as their wild-type counterparts, with the wild-type
plants acting as reference points for assessing stress signals.
By monitoring the soil's water content after the dehydration
phase, this method makes it easier to quantify the effects of

drought stress and permits damage-free root removal for the
purpose of examining oxidative process, changes in water
potential, and metabolic activities at the level of the roots
(Seminario et al., 2017). On inert substrates, research on
how drought affects legume-rhizobial nodule symbiosis may
also be done (Staudinger et al., 2016).

e Drought Models Based on Hydroponic Agqueous
Culture

To replicate drought duress in plants, a multitude of
techniques are utilized (Ito et al., 2006). One method
simulates severe dehydration by submerging roots in the air
for a maximum of eight hours; the intensity of the simulated
drought is determined by the duration of submersion (Zhou
et al., 2013). Alternatively, nutrient solutions are
supplemented with osmolytes, which are osmotically active
substances, to simulate arid conditions by inducing osmotic
stress (Ji et al, 2014). In drought stress models,
physiologically inert polymeric osmolytes are preferred,
specifically polyethylene glycol (PEG), which has a
molecular weight of 6000 Da or greater(Hellal et al., 2018).
The medium water potential is substantially diminished by
PEG, which disrupts the assimilation of water by plant roots
(Amist& Singh, 2016). In recovery studies utilizing PEG-
based models, plants are transferred or substituted to a
solution devoid of PEG(Munns, 2002 and, Hohl & Schopfer,
1991). Aqueous PEG models are additionally employed in
the screening of phyto-effectors, which are compounds that
augment drought tolerance(Zhong et al., 2018). Water-
suppressing small molecules frequently impedes plant-
response enzymes(Chutia & Borah, 2012). A model based
on Lemna minor culture that employs microtiter plates
containing PEG6000 or PEG8000 enables the rapid
screening of such compounds(Liu et al., 2017). However,
solutions containing PEG and high viscosity may induce
hypoxia, necessitating further aeration(Rissel et al., 2017).
The impact of unintended root malfunction in media
containing PEG on leaf dehydration underscores the
criticality of preventing root injury associated with
PEG(Blum, 2017).

e Agar-Based Drought Model

Plants cultivated on agar prevent or reduce hypoxia. Agar-
based models are commonly employed in plant biology
because Arabidopsis thaliana seedlings are useful for
drought stress research (van der Weele et al., 2000). Agar
that has hardened (filled Petri plates) and Skoog and
Murashige medium augmented with PEG8000 over two
days is used to infuse PEG (Smith et al., 1985). Adding PEG
Adding directly to the agar medium during preparation
hinders solidification (Conn et al., 2013). PEG dissolves
from an intensive layering solution into preformed, hardened
agar to create a wild agar media. After 24 hours of diffusion
(van der Weele et al., 2000), changing the overlay solution
concentration achieves wild type equilibrium between the
agar and the aqueous overlay medium. Plants may be
transplanted to PEG-free media after recovery. Stress
application involves placing seedlings on PEG-containing
agar medium. Numerous plants and fungi have been infected
using the agar-based PEG infusion paradigm (Blum, 2017).
A comparable setup that included 10% w/v PEG6000 in the
overlay medium investigated how water stress affected the
germination and development of rapeseed (Brassica napus)
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seedlings.  According to Verslues et al., 2006 and
colleagues, the arrangement was limited to early plant
ontogenesis, seed germination, and seedling development
(Verslues et al., 2006). This technique could not treat mature
plants or later ontogenetic stress responses. The results we
obtained mainly supported prior findings that older plants
are more susceptible to dryness than seedlings (Yang et al.,
1998). Different species have different stress thresholds
(Verslues et al., 2006). Wild-type plants treated below 0.6
MPa lost seven days of life, in contrast to seedlings.
However, plants that received wild-type treatments below
0.4 MPa displayed proteome and metabolome alterations,
indicating redox metabolism and metabolic adjustment
(Yang et al., 1998; Frolov et al., 2017). An agar-based
model demonstrated that soybeans were more resistant to
osmotic stress and could endure eight and sixteen (w/v) PEG
pre- and post-flowering treatments for two weeks (Hamayun
et al., 2010).

5) Assuming Future Responses at the Landscape Level
and Community

In the event of a net loss of carbon at the landscape and
community levels, the death of a single tree lowers the
forest's ability to store carbon. Given that forests consist of
more than simply the individual trees inside them, it is
challenging to predict how multispecies communities will
react to drought. This is because using effective drought-
response techniques at the tree level is made more difficult
by the competition between individual trees for the limited
quantity of soil moisture (Manzoni et al., 2015).
Additionally, it is expected that microsite variability and tree
variety will both help to slightly reduce the impact of
droughts on communities across larger geographic scales
(Allen et al., 2015). It seems that short-term droughts often
result in tree death, but long-term drying trends alter the
species makeup of the ecosystem, favoring drought-tolerant
species (Hofhansl et al., 2014). The specific reaction will
depend on how severe the drought is in comparison to the
long-term factors that influenced the existing species mix.
Selection within the regional species pool will be the
primary source of changes in species composition as
drought-tolerant species increase and drought-sensitive
species decrease. However, over time, plant movement will
expand the pool from which species are chosen (Corlett &
Westcott, 2013). Considerable variety in drought tolerance
has been observed among several nontropical tree species,
suggesting that population-level adaptation may be possible
without requiring migration. Depending on changes in the
diversity of species and functional features of the forest,
ongoing shifts in carbon sequestration may have a
decreasing or increasing influence on the carbon cycle.
Extended periods of drought may provide advantages to tree
species that can withstand fire, as well as grass invasion in
areas where people live. This is because the connection
between drought and fires, which are exacerbated by human
activities such as logging, may be advantageous (Devisscher
et al., 2016). As a result, in regions where the climate is
conducive to either, forests may quickly transform into
savannahs (Staal et al., 2015).

6) Management Strategies for Drought Resilience

Wet seasons are those that fall outside of a region's usual
rainfall patterns, such as insufficient precipitation or drought
conditions. Overall, agricultural output may be adversely
affected by weather extremes like droughts and floods. To
build resilient agricultural systems against climate
variability, it is essential to comprehend these implications
and implement practical adaptation strategies. Drought
impacts may be identified and tracked using passive and
active satellite sensors, such as visual refraction,
electromagnetic scattering, thermal warnings, gravity fields,
near-surface humidity levels, and atmospheric CO2
concentrations (Fatichi et al., 2016). The difficulty is in
integrating various information sources in almost real-time
(hours) and extrapolating them from ever-sparser data
(decades) to be calibrated against ground observations.
Preventing land-management fires from spreading into
nearby woods is the first objective after a drought starts to
occur (Alencar et al., 2015). Even though most efforts to do
this have failed, enough research has been done to indicate
that proper fines for starting fires during droughts, together
with satellite detection combined with ground-based
enforcement and firefighting, should be effective (Lee et al.,
2016).

2. Conclusion

As the detailed connection that exists between dry stress and
plant ecosystems, which is particularly visible in tropical
regions and forested areas, has substantial ramifications for
the recycling of carbon, the preservation of biodiversity, and
the overall resilience of ecosystems, it is important to note
that this relationship is particularly noticeable in tropical
settings. The effects that have been recorded, the affects that
have been defined on the physiological signs, and the
biochemical responses all bring to light the fact that a
significant number of plant species are very sensitive to
variations in the patterns of precipitation. Using
experimental models that replicate drought stress, we can
make a significant contribution to our understanding of these
processes. Soil-based, agar-based, and hydroponic aqueous
culture are some of the types that are now available. There is
an immediate need to put into action comprehensive
management strategies for drought resilience. This is
because future reactions at the landscape and community
levels are intrinsically unpredictable. As a result, there is a
crisis. This is done with the intention of minimizing the
potential biological and environmental harm that might be
brought about by prolonged drought conditions. The
introduction of preventive measures, such as fire prevention
and satellite monitoring, is one way in which this may be
done.
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