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Abstract: Exploring the characteristics of plant stoichiometric homoeostasis is important to further understand the growth
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adaptation strategies of grassland plants. This study selected four dominant plants (Lespedeza potaninii, Sophora
alopecuroides, Stipa breviflora, and Artemisia scoparia) in the desert steppe of Etuokeqiangi in Inner Mongolia as the
research objects. The results indicated that: The contents of N and N : P in leaves of A. scoparia were significantly different
from those of the other three dominant plants. The content of P in leaves of 4. Artemisia was also significantly different from
those of the other three dominant plants (P < 0.05). The N homeostasis index (Hy) of L. potaninii was the highest among the
four dominant plants, belonging to homeostasis. The P homeostasis index (Hp) of A. scoparia was the highest among the four
dominant plants, implying homeostasis. The N : P homeostasis index (Hy . p) of L. potaninii was also the highest among the
four dominant plants, belonging to weak homeostasis. The results of RDA analysis showed that the explanation rates of soil
total carbon and total nitrogen contents to the stoichiometric homoeostasis were 56.9% and 9.9%, respectively, reaching
significant levels (P < 0.05); the effects of the other soil physical and chemical factors were relatively weak. In conclusion,
the endogenous stability of N and N : P of perennial plants were higher in the desert steppe with low nitrogen content, and
perennial plants adopted conservative nutrient strategies. The shrub L. potaninii showed higher endogenous stability of N and
better adaptation. The P internal stability of annual plants was higher but the N : P internal stability was lower, and adopted
the luxury allocation strategy. The main factors of stoichiometric homoeostasis were soil total carbon and total nitrogen

contents.

Keywords: desert steppe; dominant plant; leaf stoichiometric homoeostasis; annual and perennial plants; leaf nitrogen and

phosphorus content; soil physicochemical factors
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Table 1 General situation of four dominant plants in desert steppe

Wyl THE AT K i W HEME FEH %L
Specics Family and Life Altitude/ Cover Density/ Importance Number of
P genus form m degree/% (plant'm 2) value plots
AT SREIRCTR ZHEAERER
Lespedeza Leguminosae Perennial 1360.94 8.80 +0.89 10.10 +1.48 0.37+0.13 20
potaninii Lespedeza subshrub
HET SRR EZTSN VN
Sophora Leguminosae Perennial 1359.65 7.88 + 1.66 2.46 +1.38 0.49 +£0.31 14
alopecuroides Styphnolobium herb
LR RAEFF R EZTLSR VN
Stipa Poaceae Perennial 1363.71 10.54 +0.13 8.67+1.74 0.38 £ 0.26 20
breviflora Stipa herb
TR SR R —AEAERIR
Artemisia Asteraceae Annual 1 345.05 22.05+2.22 154.94 £ 1.69 0.27 +£0.28 8
scoparia Artemisia herb
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Figure 1 N and P stoichiometry characteristics of four dominant plants in a desert steppe

Le, 4K+ So, ®EF: St, FIEHF: Ar, BEH:

Species name

NG 5 BRRER BE (P<0.05):; TR,

Le, Lespedeza potaninii; So, Sophora alopecuroides; St, Stipa breviflora; Ar, Artemisia scoparia. Different lowercase letters indicate significanct
differences at the 0.05 level; This is applicable for the following table as well.
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Figure 2 N and P stoichiometry characteristics of soil
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Table 2 Stoichiometric homoeostasis indexes for four dominant plants in a desert steppe

Lyig Ei=gan W EFR 2 (H) R p WETTHE B g
Species Index Homeostasis index Fitted equation Type
N 5.88 0.11 0.03 lgy=1.36+0.17lgx Fa4& 2 Homeostasis
AT
Lespedeza P 3.84 0.15 0.02 lg y=0.05 + 0.26lg x 55584 Weak homeostasis
potaninii
N:P 3.33 0.12 0.02 lgy=1.21+0.30lgx 597475 Weak homeostasis
T N 3.70 0.11 0.03 lgy=133+027lgx §F2 75 Weak homeostasis
BE
Sophora P 4.00 0.62 0.05 lg y=0.07 + 0.25lg x §5£2 75 Weak homeostasis
alopecuroides
N:P 2.94 0.19 0.02 lgy=126+027lgx 597335 Weak homeostasis
o N 3.13 0.20 0.04 lgy=0.58+0.32lg x §9%24 Weak homeostasis
TR
Stipa P 2.84 0.17 0.03 lgy=0.19 +0.35Ig x 5584 Weak homeostasis
breviflora
N:P 3.13 0.13 0.05 lgy=0.32+0.26lg x 597475 Weak homeostasis
, N 2.86 0.19 0.06 lgy=122+035lgx 5554 Weak homeostasis
R
Artemisia p 5.88 0.10 0.04 lgy=030+0.17lgx Fa4&5 2! Homeostasis
scoparia )
N:P 1.52 0.10 0.09 lg x=0.53 +0.66lg x S9EUK Y Plastic

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

2068

T

41 %

xI3 RS RLTEMBNEENHFESEEMRRBER

Table 3 Importance ranking and significance test results of soil environmental variables interpretation

TIEHAL AT fife = DTk B 7 P HEEHT
Soil physicochemical factors Explains/% Contribution/% Important ranking
4:T§ Organic carbon 23.7 56.9 18.0 0.002 1
4 Total nitrogen 4.1 9.9 32 0.012 2
7% & Bulk density 2.6 6.3 2.1 0.206 3
JH W% Available phosphorous 3.1 7.4 25 0.084 4
427 Total phosphorous 1.7 3.9 1.4 0.248 5
b ki & Silt content 1.7 4.0 1.4 0.244 6
Wi %, Available nitrogen 1.7 4.0 1.4 0.258 7
AL Organic matter 1.2 2.8 1.0 0.356 8
JEZLET Available potassium 0.6 1.4 0.5 0.576 9
FRi#r & Clay content 0.3 0.8 0.3 0.728 10
0.4 F SSC = N AR R LA R v, BT RE A R D AT
S L TS RG4S BIE . Vitousek 251 (R 51
N AK . . / .
= I R, AWM R ZR W A S RA R I 6 &
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ool He PR 10 72 40 A7 58 1 AR BER Y 68 0 A1 AR X6 2B K
08 ) W A T A G 7 N R & T AR AT 5

55 1l Axisl (29.65%)

3 BRBAEFIEDMH R EEITERRMEHTMN
Figure 3 Effects of soil physicochemical factors on the
stoichiometric homeostasis of plant leaves

Hy, #FN At Hp, #F P AR Hy.po N:PHNAERM;
SOM, A HLI: AN, BfE%: TN, &% SSC, hHEm R & &,
SCC, #b#&H; AP, MW AK, H4#; TP, %W SBD,

Hy, N internal stability of species; Hp, P internal stability of species;
Hy .p, N : P internal stability. SOM, soil organic matter; AN, alkaline
hydrolyzable nitrogen; TN, total nitrogen; SSC, soil sandy content; SCC,
soil clay content; AP, available phosphorous; AK, available potassium; TP,
total phosphorous; SBD, soil bulk density.
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