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Ecological stoichiometric characteristics of plant-litter-soil continuum in
four mixed communities on Luo mountain, Ningxia

YANG Yingying', YANG Tianyu’, GUO Shaohua', LIU Fangyu', CAO Bing', YANG Junlong', XU Xuelei'

(1.a. School of Forestry and Grassland Science; b. State Key Laboratory of Efficient Production of Forest Resources, Ningxia University,
Yinchuan 750021, Ningxia, China; 2. Administration of Shapotou National Nature Reserve, Zhongwei 755000, Ningxia, China)

Abstract: [Objective] This study investigated the ecological stoichiometric characteristics of the plant-litter-soil continuum, as well
as nutrient resorption and utilization efficiency, in mixed communities of Luo mountain, Ningxia, to reveal the nutrient allocation
and utilization strategies, and to provide a scientific foundation for vegetation protection and sustainable management in this region.

[Method] Four typical mixed communities were investigated: mixed alpine shrub community, mixed low-mountain shrub community,
mixed coniferous community and mixed conifer-broadleaf community. This study systematically analyzed the differences in C, N, P
contents, and stoichiometric ratios across plant organs, litter and soil. It quantified their coupling relationships, homeostasis, resorption
and utilization efficiencies of C, N, and P nutrients. [Result] 1) Across all communities, the C content was lowest in roots, while the
N and P contents were the highest in leaves. The C/N was the lowest in leaves; The C/P was the highest in branches; And the N/P was
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the lowest in roots. In addition, the plant P content was lower in the two shrub mixed communities compared to the two tree mixed

communities, while the C/P and N/P were higher; 2) The litter C/N of the mixed conifer-broadleaf community was significantly higher
than that in the mixed alpine shrub community (#=7.72, P << 0.05); 3) Soil C and C/P (F=33.44, P < 0.05; F=47.64, P < 0.05) in the
two mixed tree communities, and soil N and N/P (F=17.76, P << 0.05; F=55.00, P << 0.05) in the mixed coniferous community were all

significantly higher than in the two mixed shrub communities; 4) Significant positive correlations were found in P content across plant

organs, litter, and soil (P << 0.05). Position and aspect significantly influenced ecological stoichiometric characteristics. The homeostasis

of P, C/P, and N/P in leaves, branches, and roots was found to be sensitive; 5) The N and P reabsorption efficiency was stronger in the two

mixed tree communities compared to the two mixed shrub communities. The nutrient utilization efficiency of P was higher than that of

N and C across all communities. [ Conclusion] Plant growth in mixed shrub communities was P-limited, while mixed tree communities

were N-limited. P exhibited strong interconnections among components and higher utilization efficiency.

Keywords: ecological stoichiometric characteristics; mixed communities; homeostasis; nutrient resorption and utilization efficiency;

Luo mountain in Ningxia
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Table 1 Basic information of sample plot
PS5 K Rz Wi fr 5| e 2 R Fl
PlotID Elevation/m  Slope  Position Aspect Latitude Longitude Dominant species
H1 2113.80 19.0° Az NW310°  37°15'57"  106°16'33" WERE R M) Cotoneaster soongoricus DUIN/RERS
. s o o1 crepn o1 fr1aan Stipa baicalensis. T 7 Syringa oblata. %% Carex
H2 212825 213 AL NW 308 37715156 10671633 tristachya. [RHET Ostryopsis davidian. V%75 Artemisia
H3 2125.23 23.0° YA NW 322° 37°15'55"  106°16'34" frigida
L1 1951.26 18.0° N NW 316° 37°20'30"  106°18'02"
L2 1941.38 19.0° NI NW317° 37°24'35"  106°24'49" WM Ry T BEL DUINRESE
L3 1940.59 19.0° AL NW 328° 37°2028"  106°18'01"
Y1 2187.20 24.0°  EIRA NE 64° 37°21'09"  106°23'57"  #iE A2 Picea crassifolia WFA Pinus tabuliformis. ]
. . EYHMIT Cotoneaster integerrimus %75 Phlomis
s} i ) o ’ " o ’ "
Y2 2192.90 17.0 lse 20 NE 45 37°18'43 106°17'42 umbrosa. EAT Polygonatum odoratum. AT
Y3 2217.59 19.5° A NE 38° 37°18'45"  106°17'38" Cotoneaster melanocarpus 3% Rosa bella
S1 2267.00 350 EHAL NW298 371641 106°16'56 L\L#% Populus davidiana . WFA T 75 JRER T M) T
S2 2167.84 30.1°  Hdf E 327° 37°18'36"  106°17'58"  Z Ik Viburnum mongolicum. ENT. B IKHMIT
3 216635 30,50 s fir E110° 37918377 106°17'58" Cotoneaster submultiflorus. F.3§ 55 RIEL Rosa xanthina

TOH. AR AR LR AR ARSI HR AR s S BFIIRACHEE . TR

H. Mixed alpine shrub community; L. Mixed shallow mountain shrub community; Y. Mixed conifer community; S. Mixed conifer-deciduous community. The same

below.
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Table 2 Effects of community types, organs, and
interactions on plant ecological stoichiometric

characteristics
. HEVE I B THAEM
R Community types Plant organs Interaction effects
Variables
P F P F P
C 3.50 0.032 70.17 < 0.001  8.05 <<0.001
N 1498 <<0.001 58593 <<0.001 6.01 <<0.001

P 62.00 << 0.001 144.80 << 0.001 2230 <<0.001
C/N 5.25 0.001 19496 < 0.001 1.54 0.211

C/P 23.55 < 0.001 70.11 << 0.001 7.05 << 0.001
B 2 AT 50, FEVESRAFNES B MEY) C. N. NP 3890 <0001 8770 <0001 1550 < 0.001
P S EAHNFITEIIE BERm., RN
Aa
~ » & 20t Aa
F, 2 9 f:
2 < £ 15F
= =] 2
&: &é 15 5 Ba
3 o g 1.0 Bal
g & 10| é Bb BP
] £ ) Ab Ab
o = S B B
ﬁ ﬂﬂ; 5t m@ 03 Bogss Cc, =
o b e
0 &0
H L Y S
75252 Community types
1400
Aa
Aa Aa Ad 1200
Ab A2 1000 |
800
Z Ba & ]
O o - O 600 =
400
200
L 0
L Y S
BEE25E Community types 7525 Community types EEJEZSE Community types
. = [

ANFAKE FRERORF] R A RS E ZMASH A EREFERE Z R (P <0.05) : AFE/NG RIS ENRACH T [F) — 8% B AE ST B R EAA TR
BEFER (P <005 .
Different uppercase letters indicate differences in stoichiometric characteristics among different organs within the same mixed community (P << 0.05); different lowercase
letters represent variations in stoichiometric characteristics of the same organ across different mixed communities (P << 0.05).

Bl 1 AEIRZEZEM. K. RUFHERIEER

Fig. 1 Differences in stoichiometric characteristics of leaves, branches, and roots in different mixed communities
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Different lowercase letters indicate differences in the stoichiometric characteristics of litter among various mixed communities (P << 0.05).
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Fig.2 Ecological stoichiometric characteristics of litter in mixed communities
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Different lowercase letters represent the differences in soil ecological stoichiometry characteristics of different mixed communities (P << 0.05).
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Fig. 3 Soil ecological stoichiometric characteristics of mixed communities
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Fig. 4 Correlation of stoichiometric characteristics of plant organs, litter, and soil ecology in mixed communities
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Table 3 The effect of influencing factors on the ecological
stoichiometric characteristics of each component

WA T [

Influencing factors Interpretation rate /% F P
WiA7 Position 63.50 17.40  0.002
35 i Slope 5.90 170 0.196
B1n) Aspect 13.80 6.60  0.014
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Table 4 Homeostasis of mixed communities
s I Leaf % Branch R Root
Variables 7 » Pt » prat 5 » Pt Y
Homeostasis types Homeostasis types Homeostasis types
C 8.77 0.563 A fads 8.26 0.441 A Fads 0.95 0.012 HHURTY
N 0.42 0.006 R 1.99 0.137 “Aintfads 0.69 < 0.001 HUR A
P 021 0.002 U 0.56 0.001 U 047 < 0.001 HBUR
C/N 1.08 < 0.001 TR 2.70 0.400 “Ainfads 30.30 0.956 A Fads
C/P 0.17 < 0.001 UK 0.12 < 0.001 U 0.44 0.099 RS
N/P 0.13 0.002 UK 0.16 0.001 U 0.58 0.067 HUR A
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Different lowercase letters indicate differences in nutrient reabsorption rates and nutrient utilization rates among different mixed communities (P << 0.05).
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Fig. 5 Nutrient reuptake rate and utilization efficiency of mixed communities
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