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Abstract
To investigate soil nutrient limitations and cycling patterns in the farmland
ecosystem of the Hexi irrigation region, and to clarify the homeostasis charac-
teristics of silage corn plants and soil under different water treatments, silage
corn under four irrigation treatments in the Hexi irrigation region of Gansu
Province—W0 (conventional irrigation), W1 (10% water saving), W2 (20% wa-
ter saving), and W3 (30% water saving)—was used as the research object. The
contents of soil and plant organic carbon (OC), total nitrogen (TN), and total
phosphorus (TP), their ecological stoichiometric characteristic changes, and the
homeostasis characteristics between plants and soil under different irrigation
treatments were analyzed. The results showed that: (1) Under different irriga-
tion treatments, the soil OC, TN, and TP contents of silage corn all reached
their highest values in the 0–10 cm soil layer. (2) Under the four irrigation treat-
ments, plant organ nutrient contents were significantly increased under the W0
irrigation treatment; in the 0–30 cm soil layer, soil OC, TN, and TP contents
were highest under the W1 irrigation treatment, with TN and TP being signif-
icantly higher than those under other irrigation treatments by 6.66%–26.17%
and 4.67%–19.21%, respectively; as irrigation amount decreased, soil and plant
nutrients decreased significantly. (3) The ranges of variation for soil and plant
C:N, C:P, and N:P values were 3.60–61.2, 4.39–53.9, and 1.01–1.24, respectively.
Among these, soil C:N values were relatively stable across soil layers and differ-
ent irrigation treatments. The N:P values of leaves (11.9) and roots (7.58) were
both lower than the threshold for plant nitrogen limitation (14), indicating that
plant growth was limited by nitrogen. (4) Under the four irrigation treatments,
the homeostasis of OC, TP elements and their chemical ratios in plants (roots,
leaves) all showed an absolutely stable state, but under the W2 treatment, the
homeostasis of leaf N:P showed a sensitive state. It is evident that in the Hexi
irrigation region, 10% water saving not only benefits the retention of soil nutri-
ents for silage corn and maintains the stable adaptive capacity of crop growth,
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but also achieves the purpose of water saving, thereby alleviating the current
situation of water scarcity.
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Abstract

To explore soil nutrient limitations and cycling patterns in farmland ecosystems
of the Hexi irrigation region and to clarify the homeostatic characteristics of
silage corn plants and soil under different water treatments, this study investi-
gated silage corn in the Hexi irrigation area of Gansu Province. We analyzed
changes in soil and plant organic carbon (OC), total nitrogen (TN), and total
phosphorus (TP) content, along with their ecological stoichiometric characteris-
tics and homeostatic features between plants and soil under different irrigation
treatments. The results showed that: (1) Soil OC, TN, and TP concentra-
tions reached their highest values in the 0–10 cm soil layer across all irrigation
treatments. (2) Among the four irrigation treatments, plant organ nutrient
content was highest under the W0 treatment. However, for the 0–30 cm soil
profile, soil TN and TP contents were highest under the W1 treatment (tra-
ditional irrigation), exceeding other treatments by 6.66%–26.17% and 4.67%–
19.21%, respectively. Soil and plant nutrients decreased significantly with re-
duced irrigation amounts. (3) The C:N, C:P, and N:P ratios in soil and plants
ranged from 3.60–61.2, 4.39–53.9, and 1.01–1.24, respectively. Soil C:N ratios
remained relatively stable across soil layers and irrigation treatments. Leaf N:P
ratios (11.9) and root N:P ratios (7.58) were below the plant nitrogen limitation
threshold (14), indicating that plant growth was limited by nitrogen. (4) Across
the four irrigation treatments, plant OC and TP and their stoichiometric ratios
remained stable. However, leaf N:P homeostasis exhibited sensitivity under the
W2 treatment (20% water-saving irrigation). These findings suggest that 10%
water-saving irrigation in the Hexi irrigation area not only promotes soil nutri-
ent retention and maintains stable crop growth adaptability but also achieves
water conservation goals, thereby alleviating current water scarcity.

Keywords: silage corn; irrigation amount; soil nutrient; stoichiometric ratio;
homeostasis; Hexi
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Introduction
Ecological stoichiometry is an emerging ecological field that reveals the coupling
relationships and co-variation patterns of nutrient elements in ecological pro-
cesses, providing a new method for judging plant growth status, nitrogen and
phosphorus limitation efficiency, and solving the supply-demand and cycling
relationships of plant-soil nutrients in ecosystems. Farmland ecosystems are
important components of terrestrial ecosystems, accounting for approximately
10.5% of global land area. Carbon, nitrogen, and phosphorus are not only es-
sential elements for plant growth and development but also key indicators of
soil fertility. Soil carbon constitutes the main element of plant dry matter,
while nitrogen and phosphorus are important nutrient elements that limit plant
growth. These three elements are both coupled and independent of each other.
Organisms maintain a relatively stable relationship between internal element
content (plant elements) and external environmental conditions. Within the
framework of ecological stoichiometry, organisms maintain relatively stable in-
ternal element composition when environmental element composition changes—
a capability known as stoichiometric homeostasis, which reflects organism adapt-
ability to complex environments. Therefore, investigating crop plant-soil carbon,
nitrogen, and phosphorus stoichiometric characteristics and their homeostasis is
significant for exploring nutrient retention, resource limitation, and understand-
ing ecosystem structure, function, and stability in farmland ecosystems.

The Hexi region, located in northwestern Gansu Province, features a typical
continental arid desert climate and represents an important grain production
area in China. Corn is the main grain crop and a high water-consuming crop
in this region, with planting area exceeding 20$×10^{4}$ hm2. In recent years,
climate change and overexploitation of groundwater resources have caused re-
duced river runoff and significant groundwater level decline, exacerbating water
scarcity. Consequently, optimizing water-saving irrigation and improving farm-
land water use efficiency are urgent priorities. Previous studies have shown that
different water treatments affect water-nitrogen transport in spring wheat soil
and crop root water and nutrient use efficiency, thereby influencing nutrient
cycling in wheat farmland systems. Other researchers have found that crops
like red jujube require adequate water, and water deficiency affects soil nutrient
supply to crops, hindering plant nitrogen and phosphorus absorption and uti-
lization. Water stress reduces crop organ nutrient absorption and accumulation.
While extensive research has been conducted on crop yield, plant nutrient char-
acteristics, and irrigation frequency control, the coupling relationship between
nutrient cycling and internal stability mechanisms in dryland silage corn-soil
systems under different irrigation treatments remains unclear, particularly re-
garding carbon, nitrogen, and phosphorus nutrient limitation and homeostatic
characteristics. Therefore, this study selected four irrigation gradients based
on actual irrigation amounts for local silage corn crops to analyze nutrient cy-
cling patterns between silage corn plants and soil and the homeostatic char-
acteristics of plant organs (leaves, roots) in response to soil nutrient changes.
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This research contributes to deeper understanding of nutrient cycling patterns
and stability mechanisms under different water-saving treatments in ecologically
fragile regions, aiming to explore the nutrient balance and homeostatic relation-
ship between crops and soil in arid areas of Hexi, and provide scientific basis
for optimizing water-saving irrigation methods and reducing water waste.

1.1 Study Area Overview

The experimental area was located at Huarui Ranch in Minle County, Zhangye
City, Gansu Province (100°40�36�E, 38°43�36�N) at an altitude of 1629 m. The
region has an average annual temperature of 3.8°C, average annual precipitation
of 364 mm, and high evaporation, belonging to a temperate continental desert
grassland climate. Agricultural production depends entirely on irrigation. By
the end of 2020, the total cultivated land area was 6.25$×10^{4}$ hm2, with
irrigated land accounting for over 92% of total cultivated area, representing a
typical oasis irrigation agriculture region. The soil type is sandy loam with
a bulk density of 1.18 g・cm−3, containing organic carbon 5.96 g・kg−1, total
nitrogen 0.65 g・kg−1, total phosphorus 0.7 g・kg−1, available phosphorus 6.89
g・kg−1, and available potassium 272.19 g・kg−1.

1.2 Experimental Materials and Design

The field experiment was conducted from April to September 2021 using the
Jingling 11 silage corn variety. Four irrigation treatments were established:
W0 (6150 m3・hm−2, traditional irrigation), W1 (5535 m3・hm−2, 10% water-
saving), W2 (4920 m3・hm−2, 20% water-saving), and W3 (4305 m3・hm−2, 30%
water-saving). Specific irrigation amounts for each growth stage are shown in
. Each treatment had three replicates, with each plot measuring 1.6 m × 1.5
m. A 1.5 m isolation zone was set between plots to prevent mutual influence.
Subsurface drip irrigation was used with patch-type drip tape, 30 cm emitter
spacing, and 2.2 L・h−1 emitter flow rate. Each plot was equipped with a
water meter to strictly control irrigation amounts, with irrigation beginning
when soil water content reached 70% of field capacity. Fertilization used a
hydraulic proportioning pump, with uniform fertilizer application across all plots
applied with irrigation water. Nitrogen fertilizer used urea (46% N), potassium
fertilizer used potassium chloride (57% K2O), and phosphorus fertilizer used
urea phosphate (44.06% P2O5).

1.3 Soil Water Content Measurement

A TDR soil moisture meter was used to measure soil water content every 7 days
in each experimental plot at three soil layers (0–10 cm, 10–20 cm, and 20–30
cm).
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1.4 Soil and Plant Sampling and Measurement

At corn maturity, five representative plants were randomly selected from each
plot. Soil samples were collected using a soil auger at three locations: directly
below the corn plant, between two plants, and near the drip tape side at 10 cm
depth. Samples were taken from 0–10 cm, 10–20 cm, and 20–30 cm layers. Soil
clods and litter were removed, and samples from the same layer within each
plot were mixed. Samples were divided into two portions: one passed through a
2 mm sieve for physicochemical property determination, and another air-dried
for storage. Five healthy plants were selected per plot, with root sampling
conducted directly below the plant. Leaves and roots from the same plot were
mixed separately in ziplock bags, brought to the laboratory, washed to remove
dust and weeds, oven-dried at 105°C for 30 minutes, then at 75°C to constant
weight for dry mass determination. Samples were ground and passed through a
0.25 mm sieve for leaf and root physicochemical property determination.

Soil and plant (leaf, root) organic carbon (OC) content was determined using
the potassium dichromate external heating method. Total nitrogen (TN) con-
tent was measured using the semi-micro Kjeldahl method after digestion. Total
phosphorus (TP) content was determined using the molybdenum antimony col-
orimetric method after H2SO4-H2O2 digestion. Soil bulk density was measured
using the ring knife method.

1.5 Yield Measurement

Aboveground silage corn yield was measured using the quadrat method. A 1.6
m × 1.5 m quadrat was established in each plot along the drip tape direction
to select representative corn plants. Plant height, stem diameter, leaf area, and
root-shoot ratio were measured for five plants. Plant height was measured with
a tape measure and stem diameter with vernier calipers. Grain was manually
threshed and oven-dried at 75°C, with yield per unit area measured using an
electronic balance. Yield per hectare was calculated from the unit area yield.

1.6 Data Processing and Statistical Analysis

The homeostasis index (H) was calculated using the following equation:

𝐻 = 1
1 + 10𝑐

where H is the homeostasis index; the dependent variable y represents leaf or root
nutrient content or stoichiometric ratio; the independent variable x represents
the corresponding soil nutrient content or stoichiometric ratio; and c is the
integration constant. According to Persson et al.’s classification, when the
equation fit was significant, H values of >10, 4–10, 1.33–4, and <1.33 were
classified as absolute homeostasis, weak homeostasis, weak sensitive state, and
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sensitive state, respectively. When the equation fit was not significant, it was
considered absolute homeostasis.

Statistical analysis was performed using SPSS 22.0 software. One-way ANOVA
was used for significance analysis, with Duncan’s multiple comparison method
for post-hoc tests. Pearson correlation analysis was used to examine relation-
ships between soil nutrient indicators and leaf/root carbon, nitrogen, phospho-
rus, and their stoichiometric ratios.

Results
2.1 Soil Profile Moisture Changes Under Different Irrigation Treat-
ments

As shown in [Figure 1: see original paper], soil water content in each layer was
higher under W0 and W1 treatments. The 10–20 cm layer showed sharp water
content changes, while the 20–30 cm layer remained relatively stable across
treatments. Under W3 treatment, water content was only 12.89%. Overall, soil
water content increased with soil depth under all treatments, with the 0–10 cm
layer showing the highest values.

2.2 Plant-Soil OC, TN, and TP Contents Under Different Irrigation
Treatments

Changes in soil and plant (leaf, root) nutrients under different irrigation treat-
ments are illustrated in [Figure 2: see original paper]. Soil OC, TN, and TP
concentrations in the 0–10 cm layer reached maximum values across all treat-
ments. Soil OC concentrations fluctuated within a certain range across 0–30
cm layers, while TN and TP contents were significantly higher under W1 treat-
ment (P < 0.05). In the entire 0–30 cm profile, soil TN and TP contents under
W1 treatment exceeded other treatments by 6.66%–26.17% and 4.67%–19.21%,
respectively. Plant (leaf, root) nutrient contents decreased with reduced irriga-
tion amounts. Under W0 treatment, plant leaf OC content (448.00 g・kg−1),
TN content (6.67 g・kg−1), and TP content (6.31 g・kg−1) were significantly
higher than other treatments, while root OC content (60.00 g・kg−1) was also
higher than other treatments. Under W3 treatment, plant leaf OC, TN, and
TP contents were significantly lower than other treatments, while root nutrient
differences were minimal and not significant.

2.3 Plant-Soil Element Stoichiometric Ratios Under Different Irriga-
tion Treatments

Due to different dominant factors affecting soil and plant (root, leaf) nutrient
content, significant differences were observed under the irrigation gradient fac-
tor. One-way ANOVA results (Table 2) showed that mean C:N, C:P, and N:P
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ratios in the 0–30 cm soil layer and plant organs differed significantly among ir-
rigation treatments (P < 0.05). Soil and plant (root, leaf) C:N ratios showed no
significant differences, while soil C:P and N:P ratios reached maximum values
under W1 treatment, showing significant differences from other treatments (P
< 0.05). The ranges of C:N, C:P, and N:P ratios in soil and plants were 3.60–
61.2, 4.39–53.9, and 1.01–1.24, respectively. Soil C:N ratios remained relatively
stable across soil layers and irrigation treatments. Leaf N:P ratios (11.9) and
root N:P ratios (7.58) were below the plant nitrogen limitation threshold (14),
indicating plant growth was limited by nitrogen.

2.4 Silage Corn Yield Changes Under Different Irrigation Treatments

As shown in [Figure 3: see original paper], silage corn yield ranged from 85–69
t・hm−2 across different irrigation treatments. W0 and W1 treatments showed
no significant yield difference, while W2 and W3 treatments were significantly
lower (P < 0.05). From the perspective of silage corn yield, W1 treatment (10%
water-saving) maintained stable yield while achieving water conservation.

2.5 Correlations Between Plant-Soil Stoichiometric Characteristics
and Elements

Soil water content showed linear correlations with soil OC, TN, and TP contents.
As shown in [Figure 4: see original paper], soil OC, TN, and TP contents were
extremely significantly positively correlated with soil water content (P < 0.01).
Table 3 shows that soil OC, TN, and TP contents were extremely significantly
positively correlated with leaf and root OC, TN, and TP contents (P < 0.01).
Leaf C:N and C:P ratios showed extremely significant positive correlations with
root C:N and C:P ratios (P < 0.01). Root C:N and C:P ratios showed significant
positive correlations with soil OC and TN contents at the same level, while root
N:P ratio showed significant positive correlation with soil TN content (P <
0.05).

2.6 Homeostasis Analysis of Leaves and Roots in Response to Soil
Nutrient Changes

The homeostatic characteristics of leaf and root nutrients and their stoichiomet-
ric ratios in response to soil nutrient changes under different irrigation treat-
ments showed that leaf and root OC, TN, TP, and their ratios remained stable
across the four irrigation treatments. However, leaf N:P homeostasis was more
sensitive under W2 treatment (20% water-saving irrigation) compared to W0
treatment. The regression equations for plant leaf and root nutrients and sto-
ichiometric ratios with soil nutrients were not significant, indicating absolute
homeostasis. This suggests that under different irrigation treatments, soil car-
bon and phosphorus elements could regulate plant element contents and ratios,
maintaining relatively stable conditions. Under W2 irrigation, plant leaf N:P
showed significant fitting results with homeostasis indices of 1.01 and 1.24 (H
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< 1.33), belonging to the sensitive state type, reflecting that leaf nutrients were
easily affected by soil nutrient changes under W2 irrigation.

Discussion
3.1 Plant Leaf/Root-Soil Nutrient Contents and Ecological Stoichio-
metric Characteristics Under Different Irrigation Treatments

Carbon, nitrogen, and phosphorus are essential elements for plant growth and
development, and their contents can predict soil and plant nutrient saturation
and limitation status. This study found that water-saving irrigation (W1) effec-
tively increased soil OC, TN, and TP contents, consistent with previous research.
On one hand, water-saving treatment can promote downward migration of soil
moisture to some extent. Under W1 treatment, soil water content was lower
than W0 treatment, and lower water content helped promote soil nutrient ac-
cumulation. Additionally, although water-saving treatment slowed water trans-
port velocity, it accelerated fertilizer dissolution and organic fertilizer mineral-
ization, improving soil productivity and nutrient decomposition rates, thereby
promoting nutrient release and increasing soil nutrient content. However, ex-
cessive water-saving (W3) caused soil compaction and deep water infiltration,
leading to nutrient leaching to deeper soil layers and accelerating nutrient loss.

Under equal fertilizer application but different irrigation amounts, soil OC, TN,
and TP contents generally decreased with soil depth, consistent with Wang
Jiancheng’s research. Soil organic carbon primarily originates from plant
residues, humus decomposition, and mineralization of microorganisms and
root secretions. Soil nitrogen mainly comes from biological nitrogen fixation,
rainfall, and fertilizer application, while soil phosphorus primarily comes from
fertilization and crop residue return. The study found that soil OC, TN, and
TP contents were extremely significantly positively correlated with soil water
content, indicating that increased surface organic matter content promoted
microbial activity, further promoting nitrogen and phosphorus accumulation.
Additionally, surface input of exogenous nitrogen and phosphorus fertilizers
led to nutrient concentration in the surface layer, resulting in relatively high
nutrient content in the 0–10 cm layer of silage corn fields.

Soil C:N ratio reflects the nutritional balance status of carbon and nitrogen el-
ements and can indicate their sensitivity to soil quality. This study found that
in the 0–30 cm soil layer under silage corn maturity, soil C:N ratios (5.42–7.28)
were lower than national farmland soil levels (11.45), indicating relatively fast
carbon and nitrogen mineralization rates in this region. Soil C:P ratio repre-
sents the mineralization potential of soil phosphorus and serves as a diagnostic
indicator for predicting soil nutrient limitation and nitrogen saturation status.
This study found that soil C:P ratios in the 0–30 cm layer under different irriga-
tion treatments were 60.66–71.44, far below the national level (136), indicating
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nitrogen deficiency and high phosphorus availability in the region’s soils, with
large potential for phosphorus release from organic matter.

Plant C:N:P ratios reflect nutrient levels in plants and can indicate nutritional
status and environmental adaptability under different irrigation treatments.
This study found that water-saving irrigation reduced plant organ (leaf, root) nu-
trient contents, possibly because leaf and root nutrients and their stoichiometric
ratios showed different levels of correlation, indicating that nutrients absorbed
by leaves and roots originated not only from soil and plant nitrogen fixation but
also from complex synergistic relationships between different elements, which
may be related to plant types and their growth strategies for environmental
adaptation. Additionally, excessive water-saving (W3) reduced soil and root
environment nutrients, decreasing root nutrient absorption and metabolic in-
tensity. Since aboveground plant organ growth is closely related to root water
and nutrient absorption capacity, this further reduced leaf stomatal opening,
weakened photosynthesis, and decreased aboveground dry matter accumulation
and nutrients.

Plant C:N and C:P ratios reflect the balance between plant growth rate and
nutrient utilization efficiency. This study found that root and leaf C:N ratios
showed no significant differences with reduced irrigation, indicating a relatively
stable coupling structure between the two. However, root C:P ratio under W3
treatment was significantly higher than other treatments, indicating that re-
duced irrigation significantly decreased plant carbon assimilation capacity and
carbon fixation rate, further increasing the proportion of effective phosphorus
content in roots. This may occur because phosphorus is a sedimentary mineral
with low mobility in soil and is easily adsorbed and fixed. Root phosphorus
acquisition depends more on root morphological changes. Under water deficit,
roots easily extend to deeper soil layers, changing the root-shoot ratio. Accel-
erated root growth enables roots with large surface area and many branches
to occupy more soil volume, increasing contact area with soil phosphorus and
providing relative advantages in phosphorus acquisition, leading to significantly
reduced root C:P ratio.

3.2 Plant Leaf and Root Responses to Soil Nutrient Changes and
Their Homeostatic Characteristics

Soil nutrient changes directly affect plant growth, functional operation, and
nutrient absorption and utilization. When soil nutrients change, plant leaves
and roots can maintain relatively stable internal chemical elements through
homeostatic regulation. This theory represents the intrinsic attribute of plant
nutrient absorption and comprehensive reflection of soil nutrient supply status.
Plant homeostasis level is closely related to nutrient limitation. This study found
that under W0, W1, and W3 treatments, plant leaf and root homeostasis showed
absolute homeostasis, while under W2 treatment, leaf N:P showed sensitive state.
This occurred mainly because the experimental area soil was nitrogen-limited,
and plant N:P ratios (7.58–11.9) were below the nitrogen limitation threshold
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(14), indicating nitrogen limitation during silage corn growth.

The homeostasis model for plant leaf and root nutrients and stoichiometric ratios
showed absolute homeostasis under W0, W1, and W3 treatments, but partial
sensitivity under W2 treatment. This indicates that silage corn soil and plant
(leaf, root) nutrient stoichiometric characteristics have coupling relationships
with absolute stability under W0, W1, and W3 treatments (with traditional
irrigation W0 as control). Therefore, different irrigation amounts affect nutrient
cycling and the feedback mechanism between plant and soil nutrients, and silage
corn has a conservative nutrient utilization strategy that enables survival in arid,
nutrient-poor soils.

Conclusion
Based on the response of silage corn plant-soil stoichiometry and its homeostasis
to water regulation for stable production in the Hexi region, this study inves-
tigated silage corn characteristics under different irrigation treatments. The
conclusions are as follows:

1. Under different irrigation treatments, soil OC, TN, and TP contents de-
creased with soil depth, and water-saving irrigation (W1) promoted soil
nutrient accumulation, but excessive water-saving (W3) reduced soil and
plant organ (leaf, root) nutrient contents.

2. Soil C:N and C:P ratios were relatively stable, with low soil organic matter
decomposition rates, nitrogen deficiency, and high phosphorus availability.
Plant root C:P ratio decreased significantly with reduced irrigation, reduc-
ing plant carbon assimilation capacity and carbon fixation rate, thereby
increasing the proportion of effective phosphorus content in roots. Silage
corn growth was limited by soil nitrogen elements during its growth pro-
cess.

3. With traditional irrigation (W0) as control, water-saving irrigation (W1)
enabled silage corn plant leaf and root nutrient contents to have relatively
high homeostasis and good environmental adaptability to soil nutrient
changes.

References
[1] Zhang Yuxin, Zhang Fucang, Zou Haiyang, et al. Effects of soil water regu-
lation in growing period on spring wheat growth and water use in Hexi areas
under drip irrigation[J]. Agricultural Research in the Arid Areas, 2017, 35(1):
171-177.

[2] Zhang Juan, Li Guang, Yuan Jianyu, et al. Effects of water and nitrogen

chinarxiv.org/items/chinaxiv-202209.00151 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00151


regulation on soil and leaf stoichiometric characteristics of spring wheat in dry
farming[J]. Arid Zone Research, 2021, 38(6): 1750-1759.

[3] Zhu Pingzong, Zhang Guanghui, Yang Wenli, et al. Characteristics of soil
ecological stoichiometry of different vegetation types in ephemeral gully of forest-
land in red soil region[J]. Research of Soil and Water Conservation, 2020, 27(6):
60-65.

[4] Chai Zhongping, Wang Xuemei, Sun Xia, et al. Effect of coupling of wa-
ter and N on plant nutrient of Ziziphus jujube[J]. Southwest China Journal of
Agricultural Sciences, 2010, 23(4): 1151-1154.

[5] Wang Pan, Yu Hailong, Xu Yixin, et al. C, N, P ecological stoichiometry in
soils, plants, microbes, and their influencing factors around the coal fired power
plants in Ningxia[J]. Acta Ecologica Sinica, 2021, 41(16): 6513-6524.

[6] Chen Shaomin, Yang Shuohuan, Zhang Baocheng, et al. Carbon balance
in summer maize/winter wheat farmland ecosystem under different water and
fertilizer conditions[J]. Transactions of the Chinese Society for Agricultural Ma-
chinery, 2021, 52(5): 229-238.

[7] Wu Jianping, Han Xinhui, Xu Yadong, et al. Ecological stoichometry of soil
and soil microbial biomass C, N, P under granin green programe in loess hilly
region[J]. Acta Agrestia Sinica, 2016, 24(4): 783-792.

[8] Sun Liqing. The Study of Farmland Soil C, N, P Stoichiometry Characteris-
tics in China[D]. Beijing: China University of Geosciences, 2018.

[9] Zhao Rumeng, Zhang Bingxue, Wang Xiaoxia, et al. Ecological stoichiometry
characteristics of soil and plant of alfalfa with different growing years on the
Loess Plateau[J]. Pratacultural Science, 2019, 36(5): 1189-1199.

[10] Yuan Yareya, Li Zhengcai, Wang Bin, et al. Ecological stoichiometry in
leaves, branches and roots of Torreya grandis with different forest ages and its
stoichiometric homeostasis[J]. Journal of Nanjing Forestry University (Natural
Sciences Edition), 2021, 45(6): 135-142.

[11] Sun Z H, Han J C. Effect of soft rock amendment on soil hydraulic pa-
rameters and crop performance in Mu Us Sandy Land, China[J]. Field Crops
Research, 2018, 222(1): 85-93.

[12] Liang Chuan. Study on the model of high efficiency water saving water sup-
ply and fertilizer supply for corn under mulch drip irrigation in the inland area
of Hexi[J]. Gansu Water Resources and Hydropower Technology, 2021, 57(7):
28-31.

[13] Mohannadi M, Shabanpour M, Mohannadi M H, et al. Characterizing spa-
tial variability of soil textural fractions and fractal parameters derived from
particle size distributions[J]. Pedosphere, 2019, 29(2): 224-234.

[14] Li Ju, Zhang Fucang, Wang Yanli, et al. Effects of irrigation amount and
drip irrigation frequency on spring maize growth and water use in Hexi area

chinarxiv.org/items/chinaxiv-202209.00151 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00151


of Gansu Province[J]. Journal of China Agricultural University, 2021, 26(10):
8-20.

[15] Liu Qijun, Qu Wei, Li Zhaonan, et al. A survey and analysis of the impacts
of land fragmentation on crops production and farmers income in arid oasis
regions: A case from Minle County of Gansu Province[J]. Agricultural Research
in the Arid Areas, 2011, 29(3): 191-198.

[16] Zhang G Q, Shen D P, Ming B, et al. Using irrigation intervals to optimize
water use efficiency and maize yield in Xinjiang, Northwest China[J]. The Crop
Journal, 2019, 7(3): 322-334.

[17] Liu Shuainan, Li Guang, Song Liangcui, et al. Effects of early sowing and
tillage measures on nitrogen and phosphorus in the soil supporting spring wheat
in the semi-arid area of the Loess Plateau[J]. Arid Zone Research, 2021, 38(5):
1367-1375.

[18] Jiang Yuxin, Zheng Xurong, Wang Zhenhua. Effects of drip irrigation
duration on soil physical and chemical properties and wheat yield in the Yili
River Basin[J]. Arid Zone Research, 2020, 37(3): 645-651.

[19] Lou Boyuan, Wang Yongdong, Yan Jinsheng, et al. Characteristics of soil
ecological stoichiometry of different tree species in sub-frigid desert steppe[J].
Arid Zone Research, 2021, 38(2): 1385-1392.

[20] Deng Jian, Zhang Dan, Zhang Wei, et al. Carbon, nitrogen, and phospho-
rus stoichiometry and homeostasis characteristics of leaves, soil, and microbial
biomass of Robinia pseudoacacia forests in the loess hilly region of China[J].
Acta Ecologica Sinica, 2019, 39(15): 5527-5535.

[21] Wen Chen, Yang Zhijiao, Yang Lei, et al. Ecological stoichiometry charac-
teristics of plants and soil under different vegetation types in the semi-arid loess
small watershed[J]. Acta Ecologica Sinica, 2021, 41(5): 1824-1834.

[22] Wang Jiancheng. Effect of Water Stress on the Physiological and Ecological
Characteristics of Maize[D]. Taiyuan: Shanxi Agricultural University, 2004.

[23] Cai Qian, Bai Wei, Zheng Jiaming, et al. Effect of water stress on photo-
synthetic characteristics and water use efficiency of spring maize[J]. Liaoning
Agricultural Sciences, 2021, 21(5): 1-6.

[24] Jiang Yefeng, Ye Yingcong, Guo Xi, et al. Spatial variability of ecological
stoichiometry of soil nitrogen and phosphorus in farmlands of Jiangxi Province
and its influencing factors[J]. Acta Pedologica Sinica, 2017, 54(6): 1527-1539.

[25] Ning Zhiying, Li Yulin, Yang Hongling, et al. Nitrogen and phosphorus
stoichiometric homeostasis in leaves of dominant sand-fixing shrubs in Horqin
Sandy Land, China[J]. Chinese Journal of Plant Ecology, 2019, 43(1): 46-54.

[26] Liu Shuainan, Li Guang, Yang Chuanjie, et al. Seasonal variation of soil
carbon, nitrogen and phosphorus stoichiometry under different vegetation types

chinarxiv.org/items/chinaxiv-202209.00151 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00151


in loess hilly region[J]. Journal of Soil and Water Conservation, 2021, 35(6):
343-349, 360.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202209.00151 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00151

	Effects of Moisture on Soil Stoichiometric Ratios and Homeostasis of Silage Maize in the Hexi Region: Postprint
	Abstract
	Full Text
	Effects of Water Treatment on Stoichiometric Ratio and Homeostasis of Silage Corn Soil in Hexi
	Abstract

	Introduction
	1.1 Study Area Overview
	1.2 Experimental Materials and Design
	1.3 Soil Water Content Measurement
	1.4 Soil and Plant Sampling and Measurement
	1.5 Yield Measurement
	1.6 Data Processing and Statistical Analysis

	Results
	2.1 Soil Profile Moisture Changes Under Different Irrigation Treatments
	2.2 Plant-Soil OC, TN, and TP Contents Under Different Irrigation Treatments
	2.3 Plant-Soil Element Stoichiometric Ratios Under Different Irrigation Treatments
	2.4 Silage Corn Yield Changes Under Different Irrigation Treatments
	2.5 Correlations Between Plant-Soil Stoichiometric Characteristics and Elements
	2.6 Homeostasis Analysis of Leaves and Roots in Response to Soil Nutrient Changes

	Discussion
	3.1 Plant Leaf/Root-Soil Nutrient Contents and Ecological Stoichiometric Characteristics Under Different Irrigation Treatments
	3.2 Plant Leaf and Root Responses to Soil Nutrient Changes and Their Homeostatic Characteristics

	Conclusion
	References


