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Abstract: The stoichiometry of plant organs reveals their nutrient partitioning strategies and ecological adaptability. Sophora
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moorcroftiana plays an important role in soil and water conservation in the middle reaches of the Yarlung Zangbo River;
however, few studies have analyzed its stoichiometric characteristics, which limits our understanding of its ecological
adaptability and response mechanisms to climate change. In this study, we collected leaf, branch, and root samples from S.
moorcroftiana at 18 sampling sites in the middle reaches of the Yarlung Zangbo River and analyzed carbon (C), nitrogen (N),
and phosphorus (P) concentrations and their stoichiometric ratios. The results showed that C : N : P stoichiometry was
significantly different among the different organs, and the distribution of C and N concentrations were as follows: branch >
root > leaf, and leaf > root > branch, respectively; P concentration was the highest in the leaves and not significantly different
in the branches and roots. A highly significant correlation was observed between the nutrient concentrations, especially N
and P, in the leaves and branches; however, the root concentrations did not correlate strongly with either leaf or branch
concentrations. The N vs. P scaling exponent was 0.67 in the branches and 0.65 in the leaves, but not significant in the roots.
The C : N : P stoichiometry in different organs of S. moorcroftiana was consistent with the hypothesis of stability of leaf
nutrient content and growth rate hypothesis to some extent; the nutrient content in the leaves was relatively stable, with high

N and P contents. The results of this study enrich our understanding of the nutrient partitioning strategies and adaptation

mechanisms of S. moorcroftiana to the environment and provide guidance for shrub restoration and management.

Keywords: leguminous shrubs; nutrient distribution; scaling exponent; geographical pattern; ecological stoichiometry
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Figure 1 Distribution of sampled sites for Sophora moorcroftiana shrublands
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The sample area of Sophora moorcroftiana is located in the middle reaches of the Yarlung Zangbo River in Xizang, as shown by the red box in the upper

left corner.
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Table 1 Geographical and topographical information of 18
Sophora moorcroftiana sites

PR BEE)  AEN) Bk WK
Serial number Longitude/(°) Latitude/(°) Altitude/m Slope/(°)
1 94.14 29.19 2946 1
2 93.82 29.12 2976 2
3 91.03 29.62 3642 1
4 91.42 29.24 3598 3
5 91.19 29.26 3691 3
6 91.01 29.34 3569 13
7 91.22 29.32 3569 2
8 91.19 29.33 3628 2
9 90.83 29.32 359 1
10 91.42 29.76 3767 11
11 89.10 29.39 3850 2
12 88.79 29.20 3924 5
13 88.75 29.18 3903 2
14 88.28 29.36 3929 3
15 88.54 29.36 3874 2
16 90.58 29.89 3619 1
17 88.72 29.17 3934 4
18 91.30 29.31 3578 3
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Figure 2 Comparisons of C, N, P stoichiometry among different organs of Sophora moorcroftiana
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* P <0.05; ** P <0.01; *** P <0.001. The violin charts show the median and top and bottom quartiles, with the line in the middle representing the

M Leaf 4% Branch # Root

A B Organ

median. The width of the violin reflects the density of the corresponding data, and wider the violin, denser the data points in the area. This is applicable for

the following tables as well.
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Table 2 Coefficients of variation in C, N, P stoichiometry

among different organs of Sophora moorcroftiana

Ei=17 I 53 (i
Item Leaf Branch Root
C 1.75 3.90 2.98
N 18.53 31.81 26.28
P 28.45 46.35 58.94
19.73 25.73 27.86
C:P 30.86 39.51 4491
19.30 22.10 49.19
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Table 3 Correlation between C, N, P contents in leaves, branches, and roots of Sophora moorcroftiana
febr M Leaf 1% Branch #& Root
Item C N P C N P C N P
- Leaf C 1
I Leaf N 0.567 1
I Leaf P 0.346 0.768" 1
FBranchC  —0.104 ~0315  —0444” 1
% Branch N 0.524"" 0.633"" 0.583"" 0235 1
f% Branch P 0.409" 0.623" 0.744"" -0.381" 0.930"" 1
2 Root C 0.090 0.100 ~0.145 0.001 ~0.008 0.132 1
1 Root N 0.252 0.087 0.069 0.475" 0.261 ~0.126 0248 1
# Root P 0.324 ~0.132 0.419" 0.028 0.153 0.387 0.052 0.044 1
Fa BER. B RO C N, PUFIHREHAXY

Table 4 Correlation between C, N, P stoichiometric ratios in leaves, branches, and roots of Sophora moorcroftiana

ShT i Leaf 1% Branch R Root

Item C:N C:P N:P C:N C:P N:P C:N C:P N:P
M Leaf C: N 1
I Leaf C : P 0788 1
IH Leaf N : P 0.186 0.743"" 1
% Branch C : N 0599 0526 0259 1
#% Branch C : P 05207 073177 06797 0793 1
% Branch N : P 0274 06837 08597 0368 08517
2 Root C: N 0.007 0.040 0.003 0.073 —0.287 ~0.406" 1
R Root C : P —0.147 0.362" 0.437" 0.138 0.434" 05047 0327 1
#H Root N : P ~0.245 05737 07327 0.069 0.589" 07397 -0371" 0713 1
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Figure 3 N vs. P scaling exponents in leaves, branches, and

roots of Sophora moorcroftiana
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Table 5 Correlation coefficient between C, N, P
stoichiometry and longitude, altitude, and latitude

of Sophora moorcroftiana organs

TCHR BE K %7 4%
Element Organ Longitude  Altitude  Latitude
C " Leaf 0.011 -0.022  —0.045

#% Branch -0.012 —0.053 —-0.084

i Root -0.023 0.091 0.084

N " Leaf -0.195 0.219 0.203

i Branch —0.194 0212  —0.199
i Root ~0065  -0.017  —0314

P - Leaf -0.249 0.211 -0.048
¢ Branch ~ —0.201 0.171  —0.283

i Root -0.189 0.089  —0.283

C:N M Leaf 0.152 -0.180  —0.184
#i Branch —0.184 —0.224 0.120
i Root 0.047 0075 0323

N:P i Leaf 0.118 —0.034 0.251
F Branch 0.155 —0.048 0.242"

i Root 0.013 0.080  —0.008

C:P " Leaf 0.157 -0.127 0.034
#i Branch 0.189 —0.159 0.184

i Root 0.097 0.075 0.247
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