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The user wants me to translate a Chinese aca-
demic paper title to English. The title is: “HE#4%
BSIHKEAT R 8iE L5k 5 B ERImE 32 IRt R IR FRED
#=” Let me break this down: - {#&#4E£% — plant
physiological parameters - 3-8l = response to
- KHIFE2HiE = during prolonged drought - +i%k
SEME = soil water availability - &---g--

Authors: HUANG Laiming, ZHAO Wen, The user has provided a single name:
“SHAO Ming’an”. This appears to be a Chinese name that needs to be translated
or romanized.

Let me analyze this: - This is a person’ s name in Chinese - The format is:
SHAO Ming’ an - SHAO is the surname (&8 in Chinese) - Ming’ an is the given
name (BA% in Chinese)

The user wants me to translate this from Simplified Chinese to English. However,
names are typically not translated but rather transliterated. The current form
“SHAO Ming’ an” is already in Pinyin (the romanization system for Chinese).

The instruction says “Translate from Simplified Chinese to English with the
highest accuracy and academic tone.” But this is just a name. In academic con-
texts, Chinese names are typically presented in one of these formats: 1. SHAO
Ming-an (with hyphen) 2. Shao Ming’ an (with only first letter capitalized) 3.
Ming’ an Shao (Western order, given name first) 4. SHAO, Ming’ an (comma-
separated)

Looking at the glossary provided: - #188%> => machine learning - REZ> =>
deep learning

These don’ t apply to a name.

The critical requirements mention: - Preserve LaTeX commands and math place-
holders - Preserve citation commands - Preserve ---tags - Maintain academic tone

But there are no LaTeX commands, citations, or paragraph tags in this input.
It’ s just a name.
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The output rules say: - Return ONLY the translated text - Keep one output
paragraph per input paragraph - Maintain exact count and IDs of tags

Since there’ s no paragraph tag, I should just return the name in an appropriate
academic format.

In academic papers, Chinese names are often written with the surname in all
caps to avoid confusion about which is the surname. So “SHAO Ming’ an” is
actually already in a good format for academic use.

However, sometimes the hyphen is added in the given name: “SHAO Ming-an”
. But the original doesn’ t have a hyphen.

Let me check standard academic practice: - Many journals use: SURNAME
Given-name - Or: Surname, Given-name - Or: Given-name Surname

For Chinese names specifically, the format “SHAO Ming’ an” (surname in all
caps, given name in title case) is very common in academic literature to clearly
identify the surname.

Since the input is already “SHAO Ming’ an” , and this, The user has provided
a name “SHAO Ming’ an” which appears to be a Chinese name. This is likely
part of a larger document that needs translation. However, the current input is
just the name itself.

Let me think about how to handle this:

1. The name “SHAO Ming an”should be transliterated according to standard
academic conventions

2. In academic papers, Chinese names are typically written with the surname
first, followed by the given name

3. The surname “SHAQ” should remain in uppercase or capitalized form

4. The given name “Ming’ an” should be properly formatted

Standard conventions: - Surname: SHAO (all caps) or Shao (capitalized) - Given
name: Ming’ an or Ming-An or Mingan

In most academic contexts, Chinese names are written as: - SHAO Ming’ an
(surname in all caps, given name with apostrophe) - Shao Ming’ an (both capi-
talized normally) - SHAO, Ming’ an (comma-separated)

The most common format in academic papers is “SHAO Ming’ an” or “Shao
Ming’ an” . The apostrophe in “Ming’ an” is important to indicate the separate
characters B (Ming) and % (an).

Since this appears to be a standalone name, and the user is asking for translation
following the strict rules for academic papers with LaTeX commands, tags, etc.,
but there are no such elements in this input, I should just provide the properly
formatted English version of the name.

However, I need to check if this might be part of a larger context. The user
might be testing the system or this could be the first line of a document. The
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instructions say to preserve ALL tags, but there are none here. I should just
translate the name as is.

The most standard academic format would be “SHAO Ming’ an” (surname in
all caps, given name with apostrophe). Some journals prefer “Shao Ming’ an”
. I 11 go with the more formal “SHAO Ming’ an” as it’ s common in many
academic publications.

Wait, let me reconsider. The user provided just “SHAO Ming’ an” - but this
is already in a form that looks like an English transliteration. The surname
SHAQ is already in uppercase. The given name “Ming’ an” already has the
apostrophe.

Is the user asking me to confirm this format? Or is this a test? The instructions
say “Translate from

Date: 2021-08-06T00:00:00-+00:00

Abstract

The user wants me to translate a scientific abstract from English to English.
Wait, let me re-read the prompt.

The prompt says: “You are a professional scientific translator specializing in
academic papers. Translate from Simplified Chinese to English---”

But the text provided is already in English. Let me check the text again:

“Soil water deficit is increasingly threatening the sustainable vegetation restora-
tion and ecological construction on the Loess Plateau of China due to the climate
warming and human activities. To determine the response thresholds of Amyg-
dalus pedunculata (AP) and Salix psammophila (SP) to soil water availability
under different textural soils, we measured the changes in net photosynthetic
rate (Pn), stomatal conductance (Gs), intercellular CO2 concentration (Ci), leaf
water potential (w), water use efficiency (WUE) and daily transpiration rate
(Td) of the two plant species during soil water content (SWC) decreased from
100% field capacity (FC) to 20% FC in the sandy and loamy soils on the Loess
Plateau in the growing season from June to August in 2018. Results showed
that Pn, Gs, WUE and Td of AP and SP remained relatively constant at the
beginning of soil water deficit but decreased rapidly as plant available soil wa-
ter content (PASWC) fell below the threshold values in both the sandy and
loamy soils. The PASWC thresholds corresponding to Pn, Gs and Ci of AP in
the loamy soil (0.61, 0.62 and 0.70, respectively) were lower than those in the
sandy soil (0.70, 0.63 and 0.75, respectively), whereas the PASWC thresholds
corresponding to Pn, Gs and Ci of SP in the loamy soil (0.63, 0.68 and 0.78,
respectively) were higher than those in the sandy soil (0.58, 0.62 and 0.66, re-
spectively). In addition, the PASWC thresholds in relation to Td and WUE
of AP (0.60 and 0.58, respectively) and SP (0.62 and 0.60, respectively) in the
loamy soil were higher than the corresponding PASWC thresholds of AP (0.58
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and 0.52, respectively) and SP (0.55 and 0.56, respectively) in the sandy soil.
Furthermore, the PASWC thresholds for the instantaneous gas exchange param-
eters (e.g., Pn and Gs) at the transient scale were higher than the thresholds for
the parameters (e.g., Td) at the daily scale. Our study demonstrates that dif-
ferent plant species and/or different physiological parameters exhibit different
thresholds of PASWC and that the thresholds are affected by soil texture. The
result can provide guidance for the rational allocation and sustainable manage-
ment of reforestation species under different soil conditions in the loess regions.”

This is already in English. The user might have made a mistake. However, the
instructions are very specific about preserving tags, LaTeX commands, etc. But
there are no tags in the input.

Let me re-read the instructions carefully: - “Translate from Simplified Chinese
to English” - “Preserve ALL ---paragraph wrapper tags EXACTLY” - “Return
ONLY the translated text for the given input (no explanations, no quotes, no
headings you invent).” - “Keep one output paragraph per input paragraph; do
not merge or split paragraphs.” - “Maintain exact count and IDs of ---tags”

The input text is a single paragraph without any tags. Since the text is already
in English, there are two possibilities: 1. The user made a mistake and provided
English text instead of Chinese 2. This is a test to see if I follow instructions
correctly

Given the strict requirements about tags, and the fact that there are none in the
input, I should probably just return the text as-is, since: - There’ s nothing to
translate (it’s already English) - There are no tags to preserve - The instructions
say “Return ONLY the translated text”

But wait, let me check if there might be any Chinese characters hidden or if T’
m missing something. The text appears to be pure English academic writing.

The most logical interpretation is that the user wants me to process this text
according to the rules, which means: 1. Since it’ s already in English, no
translation is needed 2. Since there are no tags, I don’ t need to add any 3. 1
should return the text exactly as provided

However, the instructions are very specific about tags. Let me think about edge
cases. Perhaps the user expects me to wrap the entire text in a tag? But the
instructions say “Preserve ALL ---paragraph wrapper tags EXACTLY” - which
implies they should already be present.

Given that: - The source text is English, not Chinese - There are no tags to
preserve - The instructions are explicit about not adding anything

The safest approach is to return the text exactly as provided, with no modifica-
tions. This follows the “Return ONLY the translated text” rule, and since no
translation is needed, the text itself is the output
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Full Text
Abstract

Soil water deficit is increasingly threatening sustainable vegetation restoration
and ecological construction on the Loess Plateau of China due to climate warm-
ing and human activities. To determine the response thresholds of Amygdalus
pedunculate (AP) and Saliz psammophila (SP) to soil water availability under
different soil textures, we measured changes in net photosynthetic rate (P,),
stomatal conductance (G,), intercellular CO, concentration (C;), leaf water po-
tential (¢,,), water use efficiency (WUE), and daily transpiration rate (7;) in
these two species as soil water content (SWC) decreased from 100% field capac-
ity (FC) to 20% FC in both sandy and loamy soils during the growing season
from June to August 2018. Results showed that P,, G,, WUE, and T} of both
AP and SP remained relatively constant at the beginning of soil water deficit
but decreased rapidly as plant available soil water content (PASWC) fell below
threshold values in both soil types. The PASWC thresholds corresponding to
P,, G, and C; of AP in loamy soil (0.61, 0.62, and 0.70, respectively) were lower
than those in sandy soil (0.70, 0.63, and 0.75, respectively), whereas the PASWC
thresholds for P,, G, and C; of SP in loamy soil (0.63, 0.68, and 0.78, respec-
tively) were higher than those in sandy soil (0.58, 0.62, and 0.66, respectively).
Additionally, the PASWC thresholds related to T,; and WUE of AP (0.60 and
0.58, respectively) and SP (0.62 and 0.60, respectively) in loamy soil were higher
than the corresponding thresholds for AP (0.58 and 0.52, respectively) and SP
(0.55 and 0.56, respectively) in sandy soil. Furthermore, PASWC thresholds for
instantaneous gas exchange parameters (e.g., P, and G,) at the transient scale
were higher than thresholds for parameters at the daily scale (e.g., T,;). Our
study demonstrates that different plant species and physiological parameters
exhibit different PASWC thresholds, and that these thresholds are affected by
soil texture. These results can provide guidance for the rational allocation and
sustainable management of reforestation species under different soil conditions
in loess regions.

Keywords: plant available soil water content; drought stress; soil water deficit;
sustainable vegetation restoration; sandy soil; loamy soil; Loess Plateau

1 Introduction

Soil moisture is a critical factor limiting productivity in terrestrial ecosystems
of arid and semi-arid regions worldwide [?, ?]. Due to natural climate change
and anthropogenic activities, the frequency and intensity of drought stress af-
fecting plant growth in these regions are projected to increase continuously [?].
Severe drought stress significantly reduces soil water availability and plant pro-
ductivity [?, ?, ?]. Consequently, plant physiological responses to drought stress
have been extensively studied by ecologists in recent years [?, 7, ?]. Research
has demonstrated that drought stress damages plant growth by limiting CO,
uptake and reducing photosynthetic activity [?]. However, different plant types
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and different physiological parameters within the same species show varying
sensitivities to increasing drought intensity [?, ?]. For instance, Blackman et
al. [?] examined changes in leaf water potential, leaf hydraulic conductance, and
midday transpiration in four temperate woody species under different drought
conditions, finding substantial variations in drought tolerance that were closely
related to leaf hydraulic vulnerability. These species-specific differences in hy-
draulic properties play important roles in determining plant recovery rates dur-
ing re-wetting. Yan et al. [?] investigated responses of various physiological
parameters to prolonged drought in commonly reforested plants on the Loess
Plateau, defining plant available soil water content (PASWC) as the ratio of soil
water content to field capacity (PASWC = SWC/FC). Their results showed
that leaf water status, gas exchange, and fluorescence parameters remained un-
changed when PASWC exceeded a threshold value but changed rapidly when
PASWC fell below it, with threshold values varying significantly among physio-
logical parameters. Similarly, Wu and Huang [?] reported significant differences
in PASWC thresholds for various physiological parameters in maize and noted
that these thresholds were significantly affected by soil texture. Since PASWC
is a principal factor limiting plant growth and development in terrestrial ecosys-
tems, quantifying PASWC thresholds across different plant and soil types can
provide valuable guidance for sustainable vegetation restoration. Despite exten-
sive research on plant physiological responses to soil water stress [?, 7, 7, 7], few
studies have examined quantitative relationships between plant physiological
parameters and SWC due to site-specific differences [?, 7, ?], making it difficult
to select appropriate evaluation parameters for PASWC across different plant
and soil types. Therefore, further research is needed to quantitatively model
how physiological parameters respond to PASWC under varying soil textures
and vegetation types.

The Loess Plateau of China suffers from severe erosion and water shortage [?].
Large-scale afforestation since 1999 has accelerated soil water depletion, leading
to widespread formation of dried soil layers [?, ?] that limit reliable soil water
supply and threaten sustainable vegetation restoration [?]. Previous studies
have shown that soil water availability remains relatively stable when SWC ex-
ceeds a threshold value but declines rapidly when SWC drops below it [?, ?].
When SWC is above the PASWC threshold, plant physiological parameters re-
main relatively stable despite decreasing SWC. However, when SWC falls below
the PASWC threshold, physiological parameters either decrease rapidly (e.g.,
P, and T,;) or increase rapidly (e.g., C; and 1,,) with further SWC reduction
[?, 7, ?]. Sadras and Milroy [?] noted through literature review that PASWC
thresholds vary with plant type, physiological parameter, and soil texture, and
that even plants of the same species but different genotypes exhibit different
thresholds. The Loess Plateau exhibits substantial spatial variation in soil tex-
ture and extensive distribution of artificial vegetation [?]. Investigating PASWC
thresholds of typical plants grown in different soil textures and understanding
their differences can provide a scientific basis for formulating site-appropriate
vegetation restoration measures. However, previous studies have focused primar-
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ily on PASWC thresholds of single crops or on woody and herbaceous plants
grown in soils of the same texture, with few examining thresholds for typical
plants across different soil texture types. Thus, there is an urgent need to in-
vestigate response thresholds of physiological parameters to prolonged drought
across different soil textures and vegetation types to guide rational allocation
and sustainable management of reforestation species under varying soil and wa-
ter conditions on the Loess Plateau.

Amygdalus pedunculata (AP) and Saliz psammophila (SP) are excellent wind-
break and sand-fixation tree species widely distributed on the northern Loess
Plateau [?]. In recent years, national and local governments have promoted
large-scale planting of AP and SP to accelerate desertification control. How-
ever, drought and water shortage remain key factors limiting large-scale vegeta-
tion restoration in this region. Determining PASWC thresholds for AP and SP
across different soil textures is crucial for rational spatial planning and sustain-
able vegetation restoration. This study characterizes response thresholds of P, ,
G,, C;, ¥, WUE, and T} to prolonged drought in AP and SP under sandy and
loamy soils in the Liudaogou watershed on the northern Loess Plateau. Our ob-
jectives are to: (i) determine how physiological parameters respond to PASWC;
(ii) establish quantitative relationships between physiological parameters and
PASWC through multiple regression; and (iii) quantify PASWC thresholds for
both species under different soil textures. These results will help determine
soil water use efficiency and provide references for rational vegetation allocation
across different soil textures on the Loess Plateau.

2.1 Study Area

This study was conducted at the Shenmu Erosion and Environmental Research
Station, located in the Liudaogou watershed (38°46'-38°51'N, 110°21'-110°23'E)
on the northern Loess Plateau, China. This area experiences both water and
wind erosion, with an average altitude of approximately 1178 m, an annual mean
air temperature of 8.4°C, and mean annual precipitation of 442 mm. Precipita-
tion is concentrated from July to September, with heavy rainfall contributing
70%-80% of the annual total. The landform consists of sheet sand-covered loess
hills with large variations in soil particle composition. Soil types include sandy
soil, loamy sand soil, sandy loam soil, silty loam soil, and clay loam soil, with silt
being the main component. Silty loam soil covers approximately 39.3% of the
total area, sandy loam soil covers 27.8%, loamy sand soil covers 16.2%, sandy
soil covers 11.9%, and clay loam soil covers 4.8% [?]. Natural vegetation in the
Liudaogou watershed was severely degraded, but vegetation cover has gradually
improved since the conversion of farmland back to forest and grassland. Cur-
rent vegetation is dominated by artificial forests, including Prunus sibirica, SP,
AP, Caragana microphylla, Medicago sativa, Amorpha fruticosa, and Imperata
cylindrica [?].
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2.2 Sampling and Analysis

Undisturbed soil samples from 0-30 cm depth were collected at 10-cm intervals
using stainless steel cutting rings in May 2018 to measure bulk density (BD),
field capacity (FC), and saturated hydraulic conductivity (K,). BD and FC were
determined using the method of Grossman and Reinsch [?]. K, was measured
by the constant hydraulic head method [?] at 10°C. Disturbed soil samples from
the same depth interval were also collected at 10-cm increments to determine soil
organic carbon (SOC), soil total phosphorus (STP), soil total nitrogen (STN),
and particle size distribution (PSD). SOC, STP, and STN were measured using
the K,Cr,0, oxidation method [?], the ascorbic acid molybdenum blue method
[?], and the Kjeldahl method [?], respectively. Soil particle size was determined
using an MS2000 laser particle size analyzer (Malvern Instrument, Malvern,
England). Clay (<0.002 mm), silt (0.002-0.020 mm), and sand (0.020-2.000
mm) fractions were classified according to the international texture classification
system [?]. Basic soil properties are listed in Table 1 .

2.3 Experimental Design and Measurement

Three-year-old seedlings of AP and SP grown in the Liudaogou watershed were
selected as experimental materials. Typical sandy and loamy soils from the
watershed were collected, air-dried, and sieved through a 2-mm mesh. Equal
weights (20 kg) of loamy and sandy soils were placed separately in metal planters
(height: 50 cm; diameter: 25 cm), saturated with water, and allowed to stand for
1-2 days. Seedlings of AP and SP were then transplanted into these planters
and managed regularly to maintain well-watered conditions (80% FC). After
one month, seedlings of similar height (40-50 cm) and stem diameter (3-5 mm)
were selected as test plants, with three plants per pot. Plants received sufficient
water for one month before the experiment began (SWC maintained at 80%-
100% FC) to ensure uniform survival. Pots were randomly arranged under a
movable outdoor rain shelter. Four treatment combinations were established
(sandy soil-AP, loamy soil-AP, sandy soil-SP, and loamy so0il-SP), each with
five replications. The soil surface was uniformly covered with gravel (diameter:
0.5-1.5 cm; layer thickness: 2.0 c¢m) to inhibit evaporation. After experiment
initiation, water supply was stopped for all plants, allowing soil moisture to
evaporate freely. Pots were weighed every two days until SWC decreased from
100% FC (loamy soil: 273.4 g/kg; sandy soil: 146.7 g/kg) to 90%, 80%, 60%,
40%, and 20% FC (corresponding water contents: loamy soil: 246.0, 218.7, 164.0,
109.4, and 54.7 g/kg; sandy soil: 132.1, 117.4, 88.0, 58.7, and 29.4 g/kg) during
the growing season from June to August 2018.

When SWC was maintained at target levels (100%, 90%, 80%, 60%, 40%, and
20% FC) for 3-5 days by weighing and adding water as needed, physiological pa-
rameters (P, G, C;, ¢,,, WUE, and T;;) of AP and SP seedlings were measured
hourly from 08:00 to 18:00 (local standard time). During measurement periods,
water was added as necessary to ensure SWC remained stable at each stage,
allowing plants to fully acclimate before physiological measurements. Parame-
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ters were measured using a handheld photosynthesis system (LI-6400, LI-COR
Inc., Nebraska, USA) for P,, G, C,, WUE, and T, and a water potential in-
strument (Model PSYPRO, Wescor Corp., Logan, UT, USA) for ¢,,. For v,
measurement, 6-mm diameter leaf discs were cut from three plants, sealed in C-
52 sample chambers, equilibrated for 30 minutes, and recorded using a Wescor
HR-33T microvoltmeter in psychrometric mode.

2.4 Data Analysis

Potted plants were weighed every two days using a high-sensitivity electronic
scale (precision: 1 g). SWC reduction was calculated from weight differences
relative to initial values. Cumulative daily transpiration rate (7,,) was calculated
for each treatment based on water balance. Previous studies have used piecewise
linear and nonlinear continuous functions to describe relationships between plant
physiological parameters and SWC [?, ?, ?]. This study adopted nonlinear
continuous functions to fit dynamic variation curves of soil water availability,
with each curve’ s inflection point representing the PASWC threshold for each
parameter. Pot experiment parameters were normalized using the standard
parametric equation proposed by Ray and Sinclair [?], calculated as the ratio
of average observed values at different SWC treatments to the average observed
values at the highest SWC treatment (100% FC). PASWC was calculated as
the ratio of SWC to FC (PASWC = SWC/FC) following Yan et al. [?]. Data
analyses were performed using SPSS 24.0, and figures were plotted using Origin
Pro 9.0.

3.1 Relationships Between Physiological Parameters and

PASWC

Table 2 shows quantitative relationships between physiological parameters (P,,,
G,, C;, WUE, and T;) and PASWC for both species in different soil tex-
tures. Seedlings of AP and SP grown in different soil textures exhibited varying
PASWC thresholds for different physiological parameters. Nonlinear continuous
functions effectively simulated dynamic variation characteristics of plant physi-
ological parameters under different PASWC levels, with R? ranging from 0.89
to 0.99 (P < 0.001; Table 2).

3.2 Responses of Gas Exchange Parameters to Drought
Stress in Different Soil Textures

Figure 1 [Figure 1: see original paper| illustrates dynamic variation character-
istics of P,, G, and C; for AP and SP in loamy and sandy soils. As PASWC
decreased, P, and G, of both species showed similar trends across soil tex-
tures, remaining approximately constant above certain thresholds but declining
rapidly when PASWC fell below these thresholds. However, AP and SP exhib-
ited different rates of decline and different PASWC thresholds in different soil
textures (Table 2; Fig. 1). The PASWC thresholds for P, and G, of AP in
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loamy soil were 0.61 and 0.62, respectively, lower than those in sandy soil (0.70
and 0.63). In contrast, PASWC thresholds for P, and G, of SP in loamy soil
(0.63 and 0.68) were higher than those in sandy soil (0.58 and 0.62). The C;
of both species increased with decreasing PASWC, showing trends opposite to
those of P, and G, (Fig. 1). The PASWC threshold for C; of AP in loamy soil
(0.70) was lower than in sandy soil (0.75), while the threshold for C; of SP in
loamy soil (0.78) was higher than in sandy soil (0.66).

3.3 Responses of WUE and 7, to Drought Stress in Differ-
ent Soil Textures

Figure 2 [Figure 2: see original paper| shows dynamic changes in WUE and
¥, with drought stress for AP and SP in loamy and sandy soils. WUE of
both species remained relatively stable when PASWC was above a threshold
but decreased rapidly when PASWC fell below it. The PASWC thresholds for
WUE of AP and SP in loamy soil (0.58 and 0.60) were higher than those in
sandy soil (0.52 and 0.56) (Table 2). The v, of both species decreased linearly
with increasing PASWC across soil textures (Fig. 2).

3.4 Responses of Plant Transpiration to Drought Stress in
Different Soil Textures

Figure 3 [Figure 3: see original paper] illustrates dynamic variation character-
istics of T, and T, for AP and SP under drought stress in loamy and sandy
soils. The T of both species remained relatively stable when PASWC was
above threshold values but decreased rapidly when PASWC fell below them.
The PASWC thresholds for T); of AP and SP in loamy soil (0.60 and 0.62) were
higher than those in sandy soil (0.58 and 0.55) (Table 2). Additionally, PASWC
thresholds for T, of both species in loamy and sandy soils (0.42-0.48) were lower
than corresponding thresholds for 7; (0.55-0.62) (Fig. 3).

4 Discussion

In arid and semi-arid regions, soil moisture is a key factor limiting plant growth
and ecosystem evolution. Even in humid and semi-humid regions, plant species
commonly experience drought stress during dry seasons [?]. During the grow-
ing season, plant roots absorb and consume substantial amounts of soil water,
but consumption rates and mechanisms differ markedly among species. Fur-
thermore, different plant species and physiological parameters show different
PASWC thresholds due to variations in phenological timing and environmen-
tal conditions. Consequently, more accurate evaluation of PASWC thresholds
for different plants under varying soil conditions is urgently needed [?, ?, ?].
Previous studies have shown that both leaf water status and gas exchange can
serve as drought indicators, though thresholds vary due to differences in species,
experimental conditions, and evaluation methods [?, ?, 7, ?  ?]. However, our
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results indicate that 1, is not a suitable indicator for reflecting PASWC thresh-
olds. One possible reason is that PASWC did not decline sufficiently to cause
threshold changes in 1, due to the relatively high drought tolerance of AP and
SP. Additionally, the small leaves of both species may affect the ability of ¢, to
exhibit threshold changes, requiring further verification with other plant species
having larger leaves.

Studying PASWC for different plant species on the Loess Plateau is essential for
sustainable vegetation restoration given limited soil water resources. However,
in situ investigation of physiological responses to natural soil drought is difficult
due to spatial heterogeneity in soil texture, climatic conditions, and vegetation
types [?]. This study used pot experiments to examine dynamic changes in phys-
iological parameters of AP and SP in different soil textures during prolonged
drought and their PASWC thresholds. Results showed that physiological pa-
rameters (P,, G,, WUE, and T,) of both species remained relatively constant
at the beginning of soil water deficit but declined rapidly when PASWC fell
below threshold values in both loamy and sandy soils (Figs. 1-3). Quantitative
relationships between physiological parameters and PASWC were well modeled
by nonlinear equations, with R? ranging from 0.89 to 0.99 (P < 0.001; Ta-
ble 2). Significant correlations between physiological parameters and PASWC
have been reported in other studies [?, ?, 7, ?]. PASWC thresholds varied
among physiological parameters of AP and SP due to differences in phenolog-
ical timing and soil characteristics. For instance, thresholds for instantaneous
gas exchange parameters (P, and G,) at the transient scale were higher than
thresholds at the daily scale (T,;) (Table 2), indicating that gas exchange pa-
rameters are more sensitive to soil water deficit [?]. Gas exchange responses are
therefore commonly used to determine drought severity. In sandy soil, PASWC
thresholds for P,, G, C;, and T; of AP (0.70, 0.63, 0.75, and 0.58) were higher
than those of SP (0.58, 0.62, 0.66, and 0.55). In contrast, thresholds for these
parameters in loamy soil were lower for AP (0.61, 0.62, 0.70, and 0.60) than
for SP (0.63, 0.68, 0.78, and 0.62). These interspecific differences in both soil
types may be attributed to different root structures and distributions, requir-
ing further investigation. Many studies have demonstrated different response
thresholds of gas exchange parameters among plant species [?, ?] and under
different experimental conditions [?, ?]. Stomatal closure is well established as
the mechanism driving declines in plant transpiration and photosynthesis under
mild to moderate drought [?, ?].

Our study also demonstrated that PASWC thresholds for AP and SP are af-
fected by soil texture. Thresholds for P, G, and C; of AP in loamy soil (0.61,
0.62, and 0.70) were lower than in sandy soil (0.70, 0.63, and 0.75), whereas
thresholds for these parameters in SP were higher in loamy soil (0.63, 0.68, and
0.78) than in sandy soil (0.58, 0.62, and 0.66). Additionally, thresholds for T,
and WUE of both species were higher in loamy soil than in sandy soil. These
differences may be attributed to variations in soil hydraulic properties (Fig. 4
[Figure 4: see original paper]), as sandy soil has much higher hydraulic con-
ductivity than loamy soil (Table 1). Saliendra and Meinzer [?] showed that
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declining soil hydraulic conductivity can cause reductions in G, while Su et
al. [?] found that soil texture controls vegetation growth and biomass in arid
desert grassland. Thus, soil texture is a key factor controlling plant response
to soil water deficit. Considering variations in physiological parameters and
PASWC thresholds of AP and SP in loamy and sandy soils under prolonged
drought, we recommend planting AP in sandy soil and SP in loamy soil on the
Loess Plateau.

5 Conclusions

A pot experiment was designed to investigate physiological responses of AP and
SP to prolonged drought in two soil textures on the Loess Plateau. Results
showed that P,, G,, WUE, and T}, of both species remained relatively constant
at the beginning of soil water deficit but decreased rapidly as PASWC fell below
threshold values in both sandy and loamy soils. Different plant species and phys-
iological parameters exhibited different PASWC thresholds, which were affected
by soil texture. Based on variations in physiological parameters and PASWC
thresholds of AP and SP in loamy and sandy soils under prolonged drought,
we recommend planting AP in sandy soil and SP in loamy soil on the Loess
Plateau.

One limitation of this study is that pot size may have inhibited plant growth
due to limited space, requiring caution when extrapolating results to natural
field conditions. Future research should include: (i) longitudinal and latitudinal
designs to examine relationships and mechanisms between plant physiological
parameters and soil water conditions at larger spatial scales; (ii) inclusion of
plants at different growth stages, as seedlings may respond differently to water
stress than mature plants; and (iii) development of quantitative models for
predicting PASWC threshold changes in typical arbor trees, shrubs, and grasses.
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