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Abstract: Inorganic nitrogen (N) loss through
sediment N mineralization 1is important for
eutrophication surrounding riparian zone. Sediment
physicochemical properties have been changed at
water-level elevation in riparian zone of the Three
Gorges Reservoir (TGR) due to differences in
hydrological stress and human activity intensity.
However, spatial distribution and driving factor of net
N mineralization rate (Nmin) and its temperature
sensitivity (Qw) based on the changes in sediment
physicochemical properties are still unclear at water-
level elevation in the riparian zone. A total of 132
sediment samples in the riparian zone were collected
including 11 transections and 12 water-level elevations
on basin scale of the TGR during drying period, to
conduct a 28-day incubation at 15°C, 22°C, 29°C and
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36°C. Nmin, total N (TN) and substrate quality (SQ)
increased with water-level elevation, while Qi showed
an opposite trend (P<0.001). Results of the structural
equation model showed that water-level elevation had
direct positive effects on TN and SQ (P<o0.01). In
addition, TN was the major factor that had a direct
positive effect on Nmin, and SQ was the crucial factor
that had a direct negative effect on Q.o (P<0.001). In
conclusion, increases in TN and SQ were major
driving factors of Nmin and its Qi at water-level
elevation, respectively, in riparian zone of the TGR
during drying period.

Keywords: Inorganic nitrogen loss; Sediment
physicochemical properties; Drying period; Substrate
quality; Net nitrogen  mineralization rate;
Temperature sensitivity
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1 Introduction

Riparian zone is the transitional zone between
land and aquatic ecosystems, which is important for
quality of its surrounding water. Inorganic nitrogen
(N) loss from riparian zone will migrate to its
surrounding water, even leading to eutrophication
(Wang et al. 2020; Zhao et al. 2021). Sediment net N
mineralization is one of sources of inorganic N loss
from riparian zone (Gilles et al. 2018; Lupon et al.
2016).

Driving factors of net N mineralization have been
investigated under environments of drying, flooding
and alternating drying and flooding in sediment of
riparian zone. The results demonstrate that land use,
topography, vegetation, revegetation and revetment
are driving factors of net N mineralization rate (INmin)
under the drying environment (Kikuchi et al. 2020;
Yan et al. 2019; Ye et al. 2015; Zhang et al. 2021).
Moreover, Nmin is controlled by groundwater table
under the flooding environment (Hefting et al. 2004).
In addition, Nmin is regulated by redox frequency
change under environment of alternating drying and
flooding (Zha et al. 2022). Recently, it was found that
sediment physicochemical properties, such as
sediment organic carbon (C, SOC), total N (TN) and
C: N ratio, are inconsistent at different water-level
elevations of riparian zone due to differences in
hydrological stress and intensity of human activity (Li
et al. 2020; Ran et al. 2020; Ye et al. 2020; Ye et al.
2019). However, spatial distribution of Nmin and its
driving factors based on changes of sediment
physicochemical properties are still unclear at water-
level elevation in riparian zone.

Except for the above driving factors, global
warming is also responsible for the increase in Nmin
(Miller and Daniel 2018; Song et al. 2018).
Temperature sensitivity (Qwo) of Nmin represents
response strength of sediment net N mineralization to
the increase in temperature, which is important for
assessing sediment N loss under background of global
warming (Davidson and Janssens 2006; Kirschbaum
1995). Qi varies widely among ecosystems, and
differences in sediment properties are the main
reason for this fluctuation (Liu et al. 2017). Among
sediment properties, the difference in substrate
quality (SQ) may be the major controlling factor for
Qi (Liu et al. 2016, 2017, 2020). Recalcitrant
substrates with low SQ are more difficult to be
decomposed by microorganisms than labile substrates
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with high SQ. According to the Arrhenius equation,
the demand for activation energy (E.) is higher for
recalcitrant substrates than that for labile substrates
during decomposition of organic substrates.
Therefore, compared to labile substrates, the elevated
temperature is more favorable to promoting
mineralization of recalcitrant substrates (Craine et al.
2010; Fierer et al. 2005), which is known as the C
quality temperature (CQT) hypothesis (Davidson and
Janssens 2006; Fierer et al. 2005). In terms of soil N
mineralization, this hypothesis has been confirmed in
several ecosystems including forests, grasslands and
farmlands (Liu et al. 2016, 2017, 2020). However, it is
unclear what the Q.o is, whether the Q.o could be
explained by CQT hypothesis, and what spatial
distribution and driving factors of Q.o are in riparian
zone.

Riparian zone of the Three Gorges Reservoir
(TGR), with a total area of 349 km2(Bao et al. 2015),
has undergone periodic drying and wetting cycles,
resulting in significant loss of sediment N and
changes in sediment properties after operation of the
Three Gorges Dam, which threatens aquatic
environment quality of the TGR (Yang et al. 2015).
On the one hand, N in the sloping farmland is
released to the TGR through interflow under runoff
erosion (Wang et al. 2020), and spatial distribution of
sediment N has been changed by hydrological stress
(Ye et al. 2019). On the other hand, SOC, TN, pH (Ye
et al. 2020; Ye et al. 2019; Shen et al. 2022),
suspending solid deposition (Tang et al. 2018; Tang et
al. 2016), particle-size distribution (Li et al. 2019) and
aggregate size (Ran et al. 2020) have been changed by
hydrological stress and human activities. However,
the relationship between N loss and the changes in
sediment physicochemical properties is unclear in the
riparian zone at present. The answer to this problem
could provide a scientific base for evaluating,
preventing and controlling N release from riparian
zone sediment to the TGR.

Since sediment TN decreases with submergence
frequency (Li et al. 2020; Ye et al. 2020) and labile
substrate input is higher at higher water-level
elevation (Garssen et al. 2015; Ye et al. 2020), we
hypothesized that Nmin and its Q.o vary chiefly with
sediment organic N content and SQ, respectively, at
water-level elevation of the riparian zone. Objectives
of this study are: (1) to investigate spatial distribution
characteristics of Nmin and its Q.o at water-level
elevation of the riparian zone during drying period;
(2) to reveal driving factors of Nmin and its Qo at
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Fig. 1 Location of study sites (a) and distribution of sampling points on water-level elevations (b). UP, MID, and
DOW are the upstream, midstream, downstream in the mainstream. Eight sample sites are WB (Wubu river), Longxi
river (LX), Wujiang river (WJ), Ruxi river (RX), Pengxi river (PX), Daning river (DN), Xiangxi river (XX) and

Tongzhuang river (TZ).

water-level elevation based on changes in sediment
physicochemical properties and CQT hypothesis.

2 Materials and Methods

2.1 Site description and sampling

The TGR area is located upstream of the Yangtze
River, stretching from Yichang city in Hubei Province
to Jiangjin city in Chongqing. This area is
characterized by a humid subtropical monsoon
climate, with an average annual temperature of 16°C—
19°C and average annual precipitation of 1000—-1200
mm. For flooding control and power generation,
water level of the TGR is artificially controlled,
dropping from 175 m in January to 145 m in July and
then gradually rising to 175 m in September. Flooding
durations of water-level elevations of 145-155, 155—
165 and 165—-175 m are 263—363, 163—263 and 63—
163 d year?, respectively (Chen et al. 2019). The
riparian zone is usually exposed from April to
September (drying period). Average daily temperature
is 24.79 °C during the drying period, with minimum
and maximum average daily temperatures of 15.56°C
and 31.63°C, respectively. Regosols, Anthrosols and
Luvisols are the chief soil types in this area (China soil
database, http://vdb3.soil.csdb.cn). Regosols are
developed from Trias-Cretaceous system of
sedimentary rocks; Anthrosols are recognized by soils
on which irrigated rice is chronically cultivated;
Luvisols are derived from sand shale and the
dominant clay mineral is vermiculite.

Three sample sites were selected including
upstream (UP), midstream (MID) and downstream
(DOW) in the mainstream (Fig. 1). In addition, eight
sample sites were selected including Wubu river
(WB), Longxi river (LX), Wujiang river (WJ), Ruxi
river (RX), Pengxi river (PX), Daning river (DN),
Xiangxi river (XX) and Tongzhuang river (TZ) in the
tributaries. Twelve sediment samples were collected
at each sample site of water-level elevations (Table 1).
Finally, 132 sediment samples (0—20 cm) were
collected via a sediment corer with a diameter of 5 cm
in late July 2019. The sediment samples were stored
in a vehicle-mounted refrigerator at 4°C and sent to
the laboratory within 24 h. Each sample was freeze-
dried, picked out of gravel, plant and animal debris,
mixed evenly and divided into two subsamples. One
of the subsamples was utilized for determination of
sediment physicochemical properties including
moisture content, sediment bulk density (SBD), pH,

Table 1 Information of the sampling sites

Sample sites* Longitude  Latitude ?é}s]t)a ?1?&50
UP 106.88°E 29.62°N 420.94
MID 108.19°E 30.42°N  273.82
DOW 110.81°E 30.93°N  21.62
WB 106.84°E 29.57°N 426.13
LX 107.09°E 29.81°N 394.39
WJ 107.38°E 20.68°N  372.74
RX 108.14°E 30.40°N  279.16
PX 108.67°E 31.10°N 224.29
DN 109.82°E 31.28°N 123.81
XX 110.76°E 30.99°N  29.79
TZ 110.73°E 30.93°N  29.01

Note: Full names of the abbreviations for the sample
sites can be found in Fig. 1.
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TN, ammonium N (NH4*-N), nitrate N (NO5;-N) and
SOC (Appendix 1). The other subsamples were sieved
through a 2 mm mesh for subsequent incubation.

2.2 Sediment incubation and analyses

Fifteen gram sediments for each sample, with
three replicates, were evenly placed in 150 mL jars
and incubated at temperatures of 15°C, 22°C, 29°C
and 36°C. Incubation temperatures were designed
with a gradient of 7°C in range of 15°C—36°C based on
the minimum (15.56°C) and maximum (31.63°C)
average daily temperatures during drying period.
After adjusting sediment moisture to 60% of
maximum water holding capacity using deionized
water, the samples were incubated in dark for 28 days
(Nmin keeps stable at this time (Jia et al. 2019)). All
samples were destructed and extracted with 0.5 M
K.SO,to determine sediment contents of NH,*-N and
NOs-N at the end of the incubation.

Sediment pH was determined by a digital pH
meter (1: 2.5 of sediment-water ratio). SBD and
maximum water holding capacity were measured by
the ring knife method and the gravimetric method,
respectively. Sediment contents of NH,*-N and NO;-
N were analyzed using the salicylate method
(Verdouw et al. 1978) and the single reagent method
(Doane and Horwéath 2003), respectively. SOC and
TN were detected by an element analyzer (Nelson
1983, EA3000, Euro Vector, Milan, Italy).

2.3 Data analyses

Sediment net ammonification rate (Namm), net
nitrification rate (Nnit) and Nmin (mg kg d*) were
calculated as follows (Egs. 1-3, Liu et al. 2020):

c(NH,*-N),  -c(NH,"-N)

Namm = At i (1)
¢(NO,-N). -c( NO,-N).

Ny = ——— 2 ———— )

Npin = Namm + Nit (3)

where c¢(NH4*-N); and c¢(NH,;*-N)i; are sediment
contents of ammonium N before and after the
incubation, respectively (mg kg?). ¢(NOs-N); and
¢(NO3™-N);+; are sediment contents of nitrate N before
and after the incubation, respectively (mg kg?). i and
1+1 represent the initial and post incubation times,
respectively. At is the incubation time (days).

The reaction activation energy (E.) was
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calculated by fitting Nmin and T with the following
equation (Eq. 4, Knorr et al. 2005):

Npip = A x ef_; (4)
where Numin represents the net N mineralization rate
(mg kgt d?); A is the frequency factor; E. is the
activation energy (kJ mol?); R is the gas constant
(8.314 J mol* K1), and T is the incubation
temperature (K).

We used Eq. 5 (Lloyd and Taylor 1994) to
describe the relationship between Nmin across the
temperature range, and Q.o was calculated as Eq. 6
(Fierer et al. 2005; Liu et al. 2020):

Niin = SQ x 7 (5)
Q=€ (6)

where SQ is an exponential constant, which is an
index of substrate quality, representing difficulty of
microbial mineralization of nitrogen-containing
organic substrates (Ding et al. 2016; Fierer et al.
2005). T 1is incubation temperature (K); k is
temperature response coefficient.

Regression analyses were applied to explore
relationships between SQ and E., Qi and E., as well
as water-level elevations and sediment
physicochemical properties, SQ, Nmin and its Qio.
Analysis of structural equation model showed
multivariate effects of water-level elevation on Nmnin
and its Quo via pathways of sediment physicochemical
properties. Fit of structural equation model was
evaluated using the 2 test, the degree of freedom (df),
the P-value, the root mean square error of
approximation (RMSEA) and the comparative fit
index (CFI). Data fittings were conducted by Origin
9.5 (Origin Lab Software Inc.). Structural equation
model analysis was performed by IBM SPSS Amos 24
(IBM Corp., 2016).

3 Results

3.1 Sediment physicochemical properties

Sediment moisture content, SBD, TN and SOC
ranged from 3.4% to 58.8%, 0.59 to 1.60 g cm3, 0.40
to 3.86 g kg and 3.80 to 61.59 g kg, respectively, at
water-level elevations with medians of 26.06%, 1.24 g
cm3, 1.22 g kg and 15.88 g kg, respectively (Fig. 2).
TN and SOC increased linearly with water-level
elevation (P<0.01), and sediment moisture, SBD and
C: N ratio showed opposite trends (P<0.01).
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3.2 Sediment N mineralization rates 3.4 Driving factors of Nmin and Qo

Namm, Ninit and Nmin ranged from -1.98 to 3.49, Water-level elevation had a direct negative effect
-0.11 to 11.00 and -0.40 to 10.30 mg kg' d, on sediment moisture and SBD (Fig. 6, P<0.001), a
respectively, at water-level elevations, with medians direct positive effect on SOC, TN and SQ (P<0.01),

of -0.28, 3.29 and 2.99 mg kg! dt (Fig. 3), and a further indirect positive effect on Nmin through
respectively. Nnit and Nmin increased linearly with TN and SOC (P<0.01). Water-level elevation had an

water-level elevation at incubation temperatures indirect positive effect on Q0 through SBD and TN,
(P<o0.01), while no 30 i 20 i
significant differences were | B g (b) P<0.001, R*=0.027
observed for Namm among %60— . . q; 5 e
water-level elevations ‘E .. Ss e ocC ;_’91'5' ’ $le, : : : $ s .
(P>0.05). %40;; LEt e %‘ 3l- .
gzow il(}:::'l--
33 Qo of net N 3 IR I I 2 :
mineralization rate . . | | | } os | -
140 150 160 170 180 190 140 150 160 170 180 190
Temperature sensitivity 75 _ 4.5 .
ranged from 0.5 to 4.84, (¢) P=0.001, R7=0.019 (d) P<0.001, R*=0.078 .
with a median of 1.23, at _ . * .
water-level elevations (Fig. }350' . e 'EDS'O_
4). A negative linear i“ " T : E)
relationship was observed Qas{ s 0, t 0. £ 1.5]
between Qio and water-level — EEERE ‘e i ;
elevations (P<0.001). SQ o H !, . : , ' “ 00 . , . ,
ranged from 0.01 to 8.29, 140 150 160 170 180 190 140 150 160 170 180 190
WIt}_l_an average of 201 A o0 (e) P<0.001, R*=0.030 0% P=0.101, R#=0.005
positive linear relationship el
was detected between SQ a1 ., .. s e s e e tge
and water-level elevations % : L _801 482 f e 0 2 ; ! i
(P<0.001). Qi increased ?30“ * s Dty L et ) 375_ - . : : : t. i1’
exponentially with E, (Fig. 5, U] | —"‘—Lr—:ﬁ_!\' S NI e .
R2=0.95, P<0.001); instead, IRERE ‘ idesiid, 701 ° *
E. declined exponentially 0 ’ 6.5
with SQ (R2=0.56, P<0.001). 140 150 160 170 180 190 140 150 160 170 180 190
As a low SQ value (low- 7> 1@ P=0.936, R*=0.000 707 P=0.995, K=0.000
quality organic compounds) N . _ .
means substrate is difficult & 5| . "o 45 ] L. .
to be decomposed by £ .. . g .
microorganisms, the results % - .y e z 2 L,
indicated that low-quality ;25' et e szm' A A
orunic - compomnds i~ | ATTTETH T HT T
high E. exhibited a higher 0 -5
140 150 160 170 180 190 140 150 160 170 180 190

proportional increase in Numin
compared to higher-quality

organic compounds when Fig. 2 Relationships between sediment physicochemical properties and water-level
incubation temperature  €levations (n=132). Solid red lines represent fitted lines, and red areas below solid
red lines are 95% confidence intervals. Subfigures a, b, ¢, d, e, f, g and h show
. . changes in sediment moisture, bulk density, sediment organic carbon (SOC)
consistent with the CQT content, total N content, C: N ratio, pH, ammonium and nitrate concentration,
hypothesis. respectively, at water-level elevations.

Water-level elevation (m)

increased, which is
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and an indirect negative effect on Q.o through SQ elevation, respectively, which is consistent with our

(P<0.001). hypothesis. The

results would be helpful for

evaluation, prevention and control of sediment N
release from the riparian zone to its surrounding

4 Discussion

water and deepen our understanding of key processes

of sediment net N mineralization in the riparian zone.

Our results indicated that Nmin increased with

water-level elevation (Fig. 3,
P<0.05). Raise of TN with
water-level elevation (Fig. 2)
was responsible for the result
due to higher vegetation
biomass at high water-level
elevations compared to low
water-level  elevations in
riparian zone of the TGR
(Garssen et al. 2015; Ye et al.
2020), supported by results of
the structural equation model
(Fig. 6). An in situ study
demonstrated that Nmin is
mainly controlled by
groundwater table in riparian
zone (Hefting et al. 2004).
Meanwhile, an incubation
experiment showed that Nmin
is chiefly controlled by
fluctuation of  oxidation-
reduction potential caused by
alternation sediment
environment of drying and
flooding in riparian zone (Zha
et al. 2022). Both these
reported results are
inconsistent with our results.
The reasons for these
discrepancies are differences
in sediment environment. In
our study, we discussed Nmin
under drying environment
rather than under

water-level elevation, while its Q.0 showed an opposite 4.1 Sediment N mineralization rates
trend. Moreover, Nmin and its Q.o were primarily
controlled by raise of TN and SQ with water-level Soil net N mineralization rate increased with
W@ =i5°C N OYERe
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94
4,
—_ .
e
oo
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£
= 14 14
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94 : 9 '
4
.1 : . . . -1 . . ‘ ,
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Fig. 3 Relationships between net nitrification rate (Vnit)/net N mineralization rate
(Nmin) and water-level elevations in the riparian zone (n=132). Solid red lines
represent fitted lines, and red areas below solid red lines are 95% confidence
intervals. (a), (b), (c), and (d) show changes in Nuit, and (e), (f), (g), and (h) show
changes in Nminat 15°C, 22°C, 29°C and 36 °C, respectively.
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environments of flooding and
alternation drying and
flooding. Thus, further studies
should be conducted to
investigate spatial distribution
and driving factors of Numin
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Fig. 4 Relationships between temperature sensitivity (Qio) of sediment net N mineralization rate (a), substrate
quality index (SQ) (b) and water-level elevations (n=132). Solid red lines represent fitted lines, and red areas below

solid red lines are 95% confidence intervals.
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Fig. 5 Relationships between substrate quality index (SQ) (a), temperature sensitivity of sediment net N
mineralization rate (Qw0) (b) and activation energy (Fa) (n=132). Solid red lines represent fitted lines, and red areas

below solid red lines are 95% confidence intervals.

during above-mentioned sediment environments in
the future. In addition, land use, topography,
vegetation and revetment are also driving factors of
sediment N mineralization under drying environment
in riparian zone (Kikuchi et al. 2020; Yan et al. 2019;
Zhang et al. 2021). Because explanations of TN and
SOC by water-level elevation were just 8.4% and
14.1%, respectively, and explanation of Nmin by TN
and SOC was only 25.4% (Fig. 6), we speculate that
land use, topography and vegetation may have a great
influence on Nuin in the riparian zone. So, to discover
more driving factors of Nmin in the riparian zone, in
situ experiments considering above factors should be
conducted in the future. We found that sediment TN
change was another driving factor of Nmin at water-
level elevation in riparian zone, which is consistent
with our hypothesis. The results mean that measures,

such as removal of plant litter and prohibition of
cultivation in riparian zone, should be taken to
decline input of organic N during drying period,
especially at low water-level elevation, for reduction
of sediment N release caused by microbial
mineralization during rain leaching and following
flooding. Meanwhile, our results implied that water-
level elevation should be considered when evaluating
sediment N loss in riparian zone. In short, caused by
the increase of TN with water-level elevation, Nmin
raised with water-level elevation in the riparian zone
of the TGR during drying period.

4.2 Temperature sensitivity of sediment net N
mineralization rate

Generally, Nmin keeps stable after 28 days of
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Water-level elevation

0.141* -0.277"" 0.290™" 0.234"""
-0.308"™"
-0.549"" 0.378"
| SOC | | Bulk density Sediment moisture | | TN SQ
R?=0.020 R?=0.303 R?=0.077 R2=0.084 R=0.249
0.142" 03917
0.094™ -0.565"""
2 =16.212 (P = 0.094),
Noin O RMSEA = 0.034,
R2=07254 R?=0.283 df =10, CFI=0.996

Fig. 6 The structural equation model analysis shows multivariate effects of water-level elevation change on sediment
net N mineralization rate (Nmin) and its temperature sensitivity (Q:o) through sediment physicochemical properties.
Arrows indicate hypothesized direction of causation. Positive and negative effects are displayed by red and blue one-
way arrows, respectively. Standardized path coefficients are shown next to the arrows. Solid and dashed arrows
represent significant (**P<0.01; ***P<0.001) and non-significant (P>0.05) relationships, respectively. Proportions
of variance explained (R2) are shown below each response variable in the model, and results of goodness-of-fit
statistics are shown alongside the model. SOC, sediment organic C; TN, total N; SQ, substrate quality index.

incubation (Jia et al. 2019), which means microbial
mineralization of labile organic N has been
completed, and soil N mineralization primarily comes
from recalcitrant organic N (dominant component of
sediment organic N). The average Qo (1.34, Fig. 4)
was lower than that of cropland (2.02), grassland
(1.67) and forest (2.43, Liu et al. 2017). Labile organic
N input from vegetation (Garssen et al. 2015; Ye et al.
2020) should be responsible for lower Q.o in the
riparian zone compared to other ecosystems
abovementioned, given the consistency of our results
with the CQT hypothesis (Fig. 5). Q.o is unclear in
riparian zone at present. The result could provide a
reference for evaluation of sediment N loss from
riparian zone to its surrounding water during drying
period under background of global warming.
Temperature sensitivity decreased with water-
level elevation (Fig. 4, P<0.05). The result indicated
that sediment N mineralization was more sensitive to
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temperature at lower water-level elevations, raising
eutrophication risk of its surrounding water. Increase
of SQ with water-level elevation (P<0.05) was the
main reason for this result because Q.o could be
explained by the CQT hypothesis (Fig. 5). This
interpretation was supported by the result of the
structural equation model (Fig. 6) and distribution
characteristic of vegetation biomass at water-level
elevation in the riparian zone of the TGR as
abovementioned (Garssen et al. 2015; Ye et al. 2020).
Globally, Qo is primarily controlled by SQ (Liu et al.
2016; Liu et al. 2017; Liu et al. 2020), which is
consistent with our result. Under an environment of
low temperature (-4°C—8°C), although Q. is
controlled by SQ in a temperate forest, Q.o of lower
SQ is lower compared to that of higher SQ (Schiitt et
al. 2014), which is inconsistent with our result.
Differences in sediment substrate availability could be
the reason for the divergence (von Liitzow and Kdogel-



Knabner 2009), which needs further investigation in
the future. Q.o increases with latitude on a global scale
(Liu et al. 2017), disagreeing with our result at the
vertical scale. Differences in controlling factors of SQ
should be responsible for this inconsistency. Annual
average temperature is major controlling factor of SQ
in the above study (Liu et al. 2016; Liu et al. 2017),
while it was water-level fluctuation in our study,
supported by the result of the structural equation
model (Fig. 6). Spatial distribution and driving factor
of Quo are still unclear in riparian zone at present. It
should be noted that the explanations of SBD, TN and
SQ by water-level elevation were just 30.3%, 8.4%
and 24.9%, respectively, and the explanation of Q.o by
SBD, TN and SQ was only 28.3% (Fig. 6). Therefore,
in situ experiments should be conducted to explore
other driving factors of Qio in the future. In brief, SQ
was chief driving factor resulting in decrease of Qio
with water-level elevation in the riparian zone.

5 Conclusion

Sediment net N mineralization rate and total N
increased with water-level elevation in riparian zone
of the Three Gorges Reservoir during drying period.
Temperature sensitivity of sediment net N
mineralization rate decreased with water-level
elevation, and substrate quality showed an opposite
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