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ARTICLE INFO ABSTRACT

Keywords: Tea plant is an important economic crop and is vulnerable to drought. A good understanding of tea drought
Drought tolerance mechanisms is required for breeding robust drought tolerant tea varieties. Previous studies showed
K: channels mesophyll cells’ ability to maintain K™ is associated with its stress tolerance. Here, in this study, 12 tea varieties
K™ fluxes . . were used to investigate the role of mesophyll K* retention ability towards tea drought stress tolerance. A strong
I;’L?‘;‘;:ztu K™ retention and negative correlation (R? = 0.8239, P < 0.001) was found between PEG (mimic drought stress)-induced K*

efflux from tea mesophyll cells and overall drought tolerance in 12 tea varieties. In agreement with this, a
significantly higher retained leaf K content was found in drought tolerant than the sensitive tea varieties.
Furthermore, exogenous applied K* (5mM) significantly alleviated drought-induced symptom in tea plants,
further supporting our finding that mesophyll K* retention is an important component for drought tolerance
mechanisms in tea plants. Moreover, pharmacological experiments showed that the contribution of K* outward
rectifying channels and non-selective cation channels in controlling PEG-induced K* efflux from mesophylls

cells are varied between drought tolerant and sensitive tea varieties.

1. Introduction

Drought is one of the most common abiotic stresses in the world and
causes billions of dollar losses annually (Eisenstei, 2013). Tea plant is
an economic crop and tea related products are popular in world-wide
(Wei et al., 2018; Yang et al., 2016; Zhang et al., 2016; Liu et al., 2018).
Tea plant growth is affected by multiple environmental factors e.g.
drought and heavy metal (Tang et al., 2008; Li et al., 2017; Upadhyaya
et al., 2013; Zhang et al., 2015; Gao et al., 2014). Among these en-
vironmental stresses, drought is one of the most important limiting
factors for agricultural growth of tea plants and quality of tea products
(Liu et al., 2015). Annual tea industry output was significantly reduced
up to 33% by drought in tea culturing countries (Cheruiyot et al.,
2010). Drought stress causes withering of the bud and youngest fully
expanded leaf, resulting irreversible negative effects on tea yield and
quality and thus big economic losses (Zhang et al., 2018a,b,c). For
example, at 2013, about 138.6 thousand acres of tea gardens in Zhe-
jiang province at China were suffered from severe drought stress,
causing a loss of about RMB 1.72 billion (Yang et al., 2017). However,
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to date, improving tea plant drought stress tolerance is still impeded by
insufficient information of its tolerance mechanisms. Most studies on
tea plant drought tolerance are focused on morphological, physiolo-
gical, and molecular levels (Ahmed et al., 2014; Upadhyaya et al., 2013;
Zhou et al., 2014; Gupta et al., 2013). The information on ionic me-
chanisms of tea plant drought tolerance is still limited. Thus, in-
vestigating ionic mechanisms towards tea drought stress tolerance is
one of the aims of this study.

Potassium is an essential marconutrient for plant growth and ac-
tivities, and is recognized as a rate-limiting factor for crop yield and
quality (Dreyeret and Uozumi, 2011). It compromises about 4-6% dry
matter of plants. Potassium plays an important role in enzyme activa-
tion (Evans and Sorger, 1966; Wu et al., 2018a), stomatal movement,
maintenance of turgor pressure and cytosolic pH homeostasis (Wang
et al., 2013; Chen et al., 2015), and cell fate (Shabala et al., 2007) etc.
For example, more than 80 enzymes are known requiring K* (Evans
and Sorger, 1966; Suelter, 1970). Also, from the last decade, the im-
portance of cell's ability to maintain potassium in plant response to
abiotic stress e.g. salinity (Chen et al., 2005; Sun et al., 2009; Wu et al.,
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2013, 2014), and drought (Wang et al., 2013; Bahrami-Rad and
Hajiboland, 2017; Zain and Ismail, 2016; Zahoor et al., 2017; Tavakol
et al., 2018) has been revealed. For example, the degree of mesophyll
K* efflux in soybean under drought is linearly correlated with stress
strength (Mak et al., 2014). Also, our previous research also found that
drought stress cause K* efflux from mesophyll cells and this drought
stress induced mesophyll K* efflux is alleviated by re-watering treat-
ment (Zhang et al., 2018c), suggesting that mesophyll cells' ability to
retain K™ could contribute to tea plant drought stress tolerance.
However, the possible important role of mesophyll cell's ability to
maintain potassium in tea drought stress tolerance has been never
targeted and investigated/validated in an accessory of tea varieties
varied in drought tolerance. Thus, this is the second aim of this study.

Efflux of potassium in plant cell under stress is known to be oper-
ated by K* channels and transporters on cell membrane. KOR (K™
outward rectifying channels) and NSCC (non-selective cation channels)
channels are the known channels mediating K* efflux at plasma
membrane (Pottosin and Dobrovinskaya, 2014; Demidchik, 2014).
Recent studies revealed the existence of tissue specificity of these two
channels in controlling K™ retention. For example, KOR channel con-
trols NaCl-induced K™ efflux in barley root mature zone (Chen et al.,
2007), whereas NSCC channels dominate NaCl-induced K™ efflux in
barley root elongation zone (Wu, 2016). Also, in wheat, NSCC channels
and KOR channels play the main role in mediating NaCl-induced K*
efflux in mesophyll (Wu et al., 2015a) and root mature zone (Cuin et al.,
2012) cells, respectively. Similar scenarios can be also existed in tea
plants. Identifying the channels controlling K™ efflux in tea plant under
drought could benefit the program of breeding robust drought tolerant
tea plant varieties. Thus, the third aim of this study is to identify the
main channels controlling drought stress induced K™ efflux in tea leaf
mesophyll cells.

In this study, we investigated mesophyll cells’ ability to maintain
K" under drought in 12 tea plant varieties differing in drought stress
tolerance and tried to link it with its antioxidant activities. Also, by
applying channel inhibitors, we investigated the channels responsible
for mediating K* efflux in mesophyll cells in tea plants under drought.
Furthermore, exogenous K* was applied to confirm the role of po-
tassium on tea plant drought stress tolerance.

2. Materials and methods
2.1. Plant materials and growth conditions

Twelve varieties of tea plants were used in this study. All seedlings
(35-40 cm height, one year) were obtained from Anhui Agricultural
University (State Key Laboratory of Tea Plant Biology and Utilization).
Plants were washed with deionized water and placed in a 4 L plastic pot
(five tea plants per pot) filled with nutrient solution, then transferred to
an artificial climate chamber for one month with a day length of 12h
day !, temperature of 22 + 1°C, irradiance of 270 yMm ™3~ !, and
relative humidity of 45 %-50%. Plants were grown in nutrient solution
for one week before treatment. The nutrient solution contained mac-
ronutrients (mM): N (1.427), P (0.1), K (0.513), Ca (0.392), and Mg
(1.029), and micronutrients (uM): Zn (1.53), Cu (0.39), Mn (18.2), B
(9.25), Mo (0.53), Al (0.77), and Fe (6.27) as EDTA salts for adaptation
to hydroponic cultivation (Ruan et al., 2007). To mimic drought stress,
the solution in pots were replaced by 10% PEG-6000 (w/v) nutrient
solution (nutrient solution + 10% PEG-6000). Tea plants were then
subjected to 10% PEG-6000 (w/v) nutrient solution for eight days. Tea
plants grown in nutrient solution without PEG were used as control.
Photographs were taken before onset of PEG (day 0) and at the end of
the drought stress period (day 8, Fig. 1A) using a Canon EOS REBEL T4i
digital camera (Canon, Japan). After drought stress treatment, the first
and second fully expanded leaves were collected and used for further
experiments (Zhang et al., 2018a,b).
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2.2. Biomass measurements

During harvest, a collective sample of the first (youngest) and
second fully expanded leaves from all plants in each pot was taken. Leaf
fresh weight (FW) was then recorded immediately. Leaf samples were
dried at 80 °C for 48 h to collect the DW (dry weight). RWC (Relative
water content) was calculated based on the relative difference between
the FW and the DW (Wu et al., 2014).

2.3. MDA and H,0, content

MDA content were measured by following the methods described in
previous publications (Wang, 2006; Zhang et al., 2018c) with some
modifications. Briefly, 1 g leaves sample (the first youngest and second
fully expanded leaves) were grounded with 10mL 10% (v/v) tri-
chloroacetic, and the supernatant was collected after centrifuging at
4000 rpm for 10 min at room temperature. The 2 mL supernatant was
added into 2 mL 0.6% (m/v) thiobarbital solution and gently shaken for
15s. Distilled water was used as the control treatment. Then the reac-
tion mixture was boiling at 100 °C at 15 min. After cooling to the room
temperature, MDA were measured by recording the 523, 600 and
450 nm absorbance. Quantitative measurement of H,O, was measured
using specific detection kits (Jiangsu Kemin Bioengineering Institute,
China).

2.4. Screening K™ fluxes from leaf mesophyll cells from tea plant

Net fluxes of K* were measured using NMT (non-invasive micro-test
technique) at Nanjing Forestry University by following the method
described by Wu et al. (2015¢) and Zhang et al. (2018c). Briefly, the
youngest fully expanded tea leaf from tea plants after eight days of 10%
PEG treatment (as described above) was firstly excised to small pieces
(5mm X 8 mm) and then cut with sharp blade by a 30° angle to expose
mesophyll cells. Then, these leaf samples were incubated with BSM
(basic salt medium) containing 0.1 mM CaCl, and 0.5 mM KCl (pH 5.7,
non-buffered) overnight (refer to Wu et al. (2015b) for details). The K™
selective microelectrodes were provided by NMT Service Center and
made prior to each NMT test to ensure their temporal resolution and
ionic selectivity. Fresh reference electrode was provided by Nanjing
Forestry University. After mounting the leaf samples into a measuring
chamber, through the microscope, the K* selective microelectrode was
adjusted via a micromanipulator to co-focus with the exposed meso-
phyll cells from the immobilized leaf samples. Then, the net fluxes of
K* was detected by moving the K* selective electrode repeatedly be-
tween 5 and 35um in above the exposed mesophyll cells at BSM so-
lution. Each PEG-pretreated sample was measured for 10 min. Net K*
flux was calculated based on Fick's law of diffusion: J = -D (dc/dx),
where J equals ion flux in the x direction, dc/dx is the calcium ion
concentration gradient, and D is the ion diffusion constant for a parti-
cular medium. At least eight individual samples (n = 8) were recorded
for each treatment.

2.5. Measuring tea leaf K* content

After PEG treatment, K* content in leaves (collective sample of the
youngest and subsequent second fully expanded leaves) was measured
using Inductively coupled plasma (ICP) optical emission spectrometry
(Optima 2100DV; Perkin Elmer Inc., Shelton, CT, USA) following the
method described in Mekawy et al. (2015). Samples were dried in an
oven at 80 °C for 48h and grounded gently. About 0.1 g sample was
added into the boiling tube with gently agitated in 5% H»SO4 overnight.
K* content was then detected by ICP and calculated from K* standard
curves.
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Fig. 1. Phenotypic difference of tea plant varieties in response to drought. (A) and (B) The performance of Taicha 12 under control and 8 days drought
treatment, respectively. (C) and (D) The performance of Fuyun 6 under control and 8 days drought treatment, respectively.

2.6. Pharmacological experiments

Two tea varieties contrasting in drought tolerance, Taicha 12 (tol-
erant) and Fuyun 6 (sensitive), were used to investigate the identity of
channels involved in PEG-induced K™ efflux from tea leaf mesophyll
under drought stress for 4 days. Leaf segments prepared as described
above in the section “2.4” were pre-treated for 1 h with either 20 mM
tetraethy-lammoniumchloride (TEA™; a known blocker of K *-selective
channels) or 0.1 mM gadolinium chloride (Gd®*; a known blocker of
NSCC channels). NMT measurement was then conducted as described
above in the section “2.4” (Wu et al., 2014).

2.7. Exogenous application of K*

Two tea varieties contrasting in drought tolerance, Taicha 12 (tol-
erant) and Fuyun 6 (sensitive), were grown in different solutions: 1) the
nutrition solution; 2) 10% (w/v) PEG treatment; 3) 10% (w/v) PEG plus
5mM K*. After 8 days treatment, the K* content, RWC, and MDA
content were measured as described above.

2.8. Quantitative real-time-PCR (qRT-PCR) analysis

The first leaf from tea varieties Taichal2 and Fuyun6 after 10%
PEG6000 treatment were used for the isolation of total RNA. gqRT-PCR
was performed according to the protocol described previously (Feng
et al., 2017). The amplification of CsGADPH was used as an internal
control. CsORPC599-2 and CsORPC512-2, are orthologous gene se-
quences of AtGORK (Wei et al., 2018). The expression levels were cal-
culated using the relative quantification method (Feng et al., 2017). All
of the primers used for qRT-PCR are listed in Table S1.

2.9. Statistical analysis

+

Data were presented as mean + SD (n = 4-8 biological replicates,
depends on different experiments). Statistical analysis was performed
by simple t-test (two tailed) or one-way analysis of variance (ANOVA)
with Duncan's multiple range test using the software SPSS 17.0 (SPSS
Inc., Chicago, IL, USA). Different lower case letters represent the sig-
nificance level at P < 0.05. * means P < 0.05.
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3. Results
3.1. Genetic variability of drought tolerance in 12 tea varieties

Compared with the significant wilting phenotype of Fuyun 6 after
eight days drought, only a marginal symptom was observed in Taicha
12 (Fig. 1A). The relative leaf water content (RWC) under drought
stress ranged from 78.6 + 2.1% (Taicha 12) to 48.6 = 2.9% (Fuyun
6) in used 12 tea varieties (Fig. 2A). Similar results were also showed in
relative FW and relative MDA content, i.e. Taicha 12 had the highest
relative FW (81.05 * 3.0%, Fig. 2B) and lowest MDA content
(12.04 = 0.8%, Fig. 2C), whereas Fuyun 6 had the lowest relative FW
(56.25 4.4%, Fig. 2B) and highest MDA content (41.34 = 2.7%,
Fig. 2C). A strong and positive correlation (R? = 0.9974, P < 0.001)
was found between RWC and FW (Fig. 2D). Also, the relative leaf MDA
content is significantly and negatively correlated with the relative FW
content in used 12 tea varieties (Fig. 2E).

=+
=+

3.2. K" retention in tea leaf mesophyll cells is correlated with drought
tolerance

Fig. 3A showed the characteristics of PEG-induced (tea plants hy-
droponically pretreated with 10% PEG-6000 (w/v) for eight days) K*
efflux in leaf mesophyll cells of two contrasting tea varieties (Taicha 12,
drought tolerant; and Fuyun 6, drought sensitive). A 3.5-fold variability
of mesophyll K* retention in 12 used tea varieties was showed (Fig. 3A
and B). Drought tolerant Taicha 12 showed the lowest PEG-induced K*
efflux (205.7 = 64.32pmolcm ™25~ 1) from mesophyll cells (highest
mesophyll K™ retention ability), whereas the drought sensitive Fuyun 6
showed the highest K* efflux (759.9 + 59.99 pmol ecm~3%7h (Fig. 3A
and B). A significant and negative correlation (R* = 0.8239,
P < 0.001) was found between mesophyll K" efflux and FW under
drought condition (Fig. 3C). Also, mesophyll K* efflux was significantly
and positively correlated (R% = 0.6955, P < 0.001) with MDA content
in used tea varieties (Fig. 3D).

Similarly, total relative leaf K* content (from the youngest and
second fully expanded leaves) varied greatly in used 12 tea varieties
under drought stress compared with the control treatment (Fig. 4A).
Taicha 12, with highest mesophyll K* retention ability, had the highest
leaf K* content, while Fuyun 6 had the lowest K* content, which was
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consistent with its contrasting drought tolerance. In addition, a sig-
nificant negative correlation was found between relative leaf K con-
tent and mesophyll K* efflux (R® = 0.79, p < 0.01; Fig. 4B), which
indicated that K* retention was an important competent for drought
tolerance. In agreement with this, a significant correlation was found
between the relative leaf K* content and FW (R = 0.90, P < 0.001,
Fig. 4C) and MDA content (R*> = 0.87, p < 0.01 Fig. 4D).

Net average K flux (pmol cm'zs'])

3.3. PEG-induced K™ efflux in leaf mesophyll was significantly suppressed
by both TEA* and Gd**

Fig. 5A and B showed the characteristics of PEG-induced mesophyll
efflux in the presence of the channel inhibitors in Taicha 12 and
Fuyun 6, respectively. Although the magnititude of PEG-induced K*
efflux in tea mesophyll (Taicha 12) was not significantly inhibited by
TEA™" (tetraethylammonium chloride, a known blocker of K* selective
channels), while Gd®* pretreatment [gadolinium chloride, a known
blocker of non-selective cation channels (NSCCs)] significantly
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inhibited PEG-induced mesophyll K™ efflux in drought tolerant Taicha
12 by 43.24% (Fig. 5A and C). In drought sensitive tea variety Fuyun 6,
TEA pretreatment inhibited 68.1% (P < 0.001) of PEG-induced K*
efflux, and Gd** pretreatment blocked 76.41% (P < 0.001) of PEG-
induced K* efflux (Fig. 5B and D). To further illustrate the role of the
K" outward rectifying channel on the drought stress, relative gene
expression analysis was conducted. The expression of CSORPC599-2 and
CsORPC512-2 (the plasma membrane located K™ outward potassium

200

Fig. 5. Effect of channel inhibitors on PEG-
induced net K* efflux from tea leaf meso-
phyll cells. (A) and (B) Kinetics of PEG-induced
net K* fluxes from TEA and Gd®* pretreated tea
leaf mesophyll cells, Taicha 12 (A) and Fuyun 6
(B); (C) and (D) Calculated net PEG-induced K™
flux measured from leaf mesophyll cells pre-
treated by TEA and Gd®*; Different lower case
letters represent significance at P < 0.05; (E)
The effect of drought on leaf (the collective
samples of youngest and subsequent second fully
expand leaves) H,O, content in the two con-
trasting tea varieties, Taicha 12 and Fuyun 6. *
means P < 0.05.

channel in tea plant) in the first leaf of tea plants was significantly
lower in Taichal2 than Fuyun6 under drought (Fig. S3). Furthermore,
drought tolerant Taicha 12 showed significant less leaf H,O, content
than the sensitive tea variety Fuyun 6 (Fig. 5E).

3.4. Applying K*-alleviated drought stress symptom on tea plants

Adding 5mM K™ into hydroponic solution significantly alleviated
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Taicha 12

Fuyun 6

Control

Control Drought Drought

Day 0 Day 8

Fig. 6. The effect of exogenous K* on drought tolerance in tea plants.
(A) The representative images of phenotypic performance of drought sensitive
varieties under control, drought and subsequent “drought + K*” treatment;
(B), (C) and (D) Leaf K* content (B), RWC (C) and MDA (D) in contrasting tea
varieties, Taicha 12 and Fuyun 6, under control, drought and subsequent
“drought + K*” treatment.

drought-induced injuries (Fig. 6A and Fig. S1). With the application of
exogenous K*, leaf K* content was significantly increased in drought
stressed tea plants compared with the one without exogenous K™ ap-
plication (Fig. 6B). Also, leaf MDA content was significantly reduced in
drought stressed plants with exogenous K™ application (Fig. 6C). Fur-
thermore, exogenously applied K™ significantly improved water con-
tent by 11.09% and 42.72% in tea varieties Taicha 12 and Fuyun 6
under drought stress than the one without adding extra K* (Fig. 6D).

4. Discussion

4.1. K™ retention in mesophyll cells: a component for drought tolerance in
tea plants

Drought stress significantly restrained the yield and quality of tea
products in main tea-growing countries, which further aggravated
economic loss (Wang et al., 2016). Although growing more evidences
showed that the morphological, physiological and molecular changes
occurred in tea plants under drought stress (Upadhyaya and Panda,
2013; Liu et al., 2015; Zhou et al., 2014), but no studies was conducted
to investigate the role of mesophyll cell ability to maintain K* in tea
plant drought tolerance, at least at the level of an accessory of tea
varieties varied in drought tolerance. In this study, we screened
drought-induced K" efflux from 12 tea varieties differed in drought
stress tolerance. Our results found that the most drought tolerant
variety Taicha 12 used in this study showed the lowest net K* efflux
from mesophyll cells under drought stress, whereas Fuyun 6 (the most
drought sensitive variety used in this study) showed the highest me-
sophyll K* efflux (Fig. 3B). This mesophyll K* retention ability in
screened 12 tea varieties is significantly and positively (R* = 0.8239,
P < 0.001) correlated with its biomass under drought (Fig. 3C), sug-
gesting a role of mesophyll K™ retention in tea plant drought tolerance.
As mentioned early, the importance of mesophyll K* retention in plant
abiotic stress tolerance e.g. salinity stress tolerance (Wu et al., 2013,
2018b) is demonstrated. This is in agreement with previous studies
about the role of K* in plant drought stress response. For example,
drought-tolerant barely variety retained more potassium and showed
higher water content and chlorophyll content in the flag leaf under
drought stress than the sensitive variety (Hosseini et al., 2016).
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Similarly, drought tolerant Tibetan wild barley XZ5 and cv Tadmor
retained more K™ in leaves under drought stress than the drought-
sensitive barely cv. ZJU9 (Feng et al., 2016). We further confirmed the
role of mesophyll K™ retention in tea plant drought tolerance by
measuring the relative K* content after drought. Indeed, drought tol-
erant species showed significant higher maintained K* than the sensi-
tive varieties (Fig. 5A), suggesting this more maintained K* in drought
tolerant tea varieties could be attributed by its higher mesophyll K*
retention. Previous studies also found that plants possess better meso-
phyll K* retention ability have higher leaf K™ content than the one
without superior mesophyll K* retention ability (Wu et al., 2014,
2015b).

Moreover, we further applied exogenous K* to drought stressed tea
plants to investigate its effect on leaf K* content and drought stress
performance. Our results showed that regardless of the genotypic dif-
ference of two tea varieties (Taicha 12 and Fuyun 6) contrasting in
drought stress tolerance, applying K* significant increased leaf K*
content and mitigated drought stress symptom (Fig. 6A and Fig. S2),
showing a beneficial role of exogenous K* in tea plant drought toler-
ance. This is in accordance with previous studies showing applying K*
can alleviate drought stress in plants. Zain and Ismail (2016) reported
that the application of potassium alleviated the negative effect of
drought on rice. Similar results were also found in cotton (Zahoor et al.,
2017) and maize plants (Martineau et al., 2017) under drought stress.
This result (Fig. 6) further supported our claim about the importance of
mesophyll K* retention in tea plant drought stress tolerance. Also,
supplying K* can be a feasible way to mitigate the detrimental effects
of drought on tea plant performance.

4.2. Identity of channels conferring K* retention in tea leaf mesophyll

As mentioned early, KOR and NSCC channels are the main channels
located on plasma membrane controlling K™ efflux. To better under-
stand the mechanisms beyond mesophyll K* retention in tea plants, we
used channels inhibitors TEA (a known blocker of KOR and KIR chan-
nels) and blockers Gd3™ (blockers of NSCC channels) (Chen et al., 2007;
Wu et al., 2014) to investigate the identity of channels controlling
mesophyll K* efflux in drought stressed tea plants. Our results showed
that compared with K* outward rectifying channel, NSCCs played the
main role on controlling K* efflux in the drought tolerant tea variety
Taicha 12, whereas both K* outward rectifying channel and NSCCs
played a role in regulating K* efflux in drought sensitive tea variety
Fuyun 6 (Fig. 5A and B). These results suggest a specificity of actual
mechanisms controlling drought induced K* efflux in mesophyll cells
between tolerant and sensitive tea plants. Cell and tissue specificity of
channels controlling K™ efflux was found across many plant species,
e.g. wheat (Cuin et al., 2012; Wu et al., 2014), barley (Chen et al., 2007;
Wu et al., 2013) and pea (Shabala et al., 2007). Furthermore, this result
(Fig. 5B) further suggested that targeting K* outward rectifying
channel to reduce its activity could potentially modulate mesophyll K*
retention ability in drought sensitive tea plants and thus benefit the
program of breeding drought tolerant tea plants.

ROS accumulation is very common in plants under stress (Zhu,
2016; Wu et al., 2017). KOR channels are known to be activated by
both membrane depolarization and ROS (Demidchik and Maathuis,
2007). ROS-activated NSCC channel are also known to play an im-
portant role in mesophyll K* retention (Wu et al., 2015a, 2018b). In
our study, we found that drought tolerant tea varieties have lower MDA
content than the sensitive varieties (Fig. 2C), suggesting a link between
K* retention in tea leaf mesophyll cells and its redox status. The MDA
represented the degree of lipid-membrane oxidation (Zhang et al.,
2018a). Also, more importantly, drought tolerant tea variety Taicha 12
showed significant lower leaf H,O, content than sensitive variety Fuyun
6 (Fig. 5E). These results further support our finding that drought tol-
erant tea varieties have superior mesophyll K™ retention ability than
sensitive varieties via modulating the activities of membrane located
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KOR and NSCC channels.

Overall, our results showed that mesophyll K* retention is a com-
ponent involved in tea plant drought stress tolerance. Also, targeting
the K™ outward rectifying channel could be an option for improving
drought tolerance in sensitive tea plants since the identity of ROS-ac-
tivated NSCC channels still need to be studied.

5. Conclusion

Our results strongly suggest that mesophyll K™ retention is an im-
portant mechanism involved in tea plant drought tolerance. Applying
exogenous K™ also helps to mitigate the drought stress of tea plants. In
addition, the role of the K* outward rectifying channel in K* retention
in tea mesophyll is relatively small in drought tolerant tea variety
Taichal2, while ROS-activated NSCCs may be most likely the main
pathways for tea mesophyll K* leak under drought conditions.
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