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Characteristics of plant ecological stoichiometry homeostasis

ZHANG Tingting'*, LIU Wenyao' ", HUANG Junbiao'?,
HU Tao"*, TANG Dandan'*, CHEN Quan'?’

(1. CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences ,
Kunming 650223, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract ; Stoichiometric homeostasis is one of the core concepts of ecological stoichiometry. It refers to the ability of an
organism to maintain a given elemental composition in the body despite variation in the elemental composition of its envi-
ronment or diet. It reflects the net outcome of many underlying physiological and biochemical adjustments as organisms
respond to their surroundings. Studies of stoichiometric homeostasis of plant will help us to understand the adaptation
strategies and ecological adaptabilites of plants to the environment, as well as the relationships between plant ecological
stoichiometry homeostasis and ecosystem functions. However, there are few studies on the internal stability of plant eco-

logical stoichiometry. Previous research showed that the stoichiometric homeostasis characteristics of different plant spe-
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cies or functional groups were different. There were differences in stoichiometric homeostasis among different growth sta-

ges, different organs of the same species, as well as different nutrient elements. This paper reviews the concept of stoi-

chiometric homeostasis, the estimation of plant homeostatic index, the stoichiometric homeostasis characteristics of dif-

ferent plant species or functional groups, different organs and growth stages and different elements, as well as linking

plant stoichiometric homoeostasis with ecosystem structure, functioning and stability. Based on the obtained achievements

and the current study, we put forward some perspectives of plant stoichiometric homoeostasis for future researches to be

conducted with an aim to promote this discipline of research in China.

Key words: ecological stoichiometry, homeostasis, plant, ecosystem stability
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Note: Abscissa indicates the stoichiometric characteristics of external environmental resources, such as P%, N%, or N : P; Ordinate

indicates the stoichiometric characteristics of organisms. The dashed line in Fig. 1: A shows that the stoichiometric characteristics of organisms

completely change with the external environment, and the two solid lines indicate that the stoichiometric characteristics of organisms are

continuously affected by the environment; the solid line in Fig. 1; B represents the stoichiometric characteristics of organisms

are not related to external environmental, showing strict homeostasis.
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Fig. 1 Relationship between elemental concentrations in environment and organisms ( Sterner & Elser, 2002)
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Table 1 Ecological stoichiometric homeostasis values of different species and functional groups

LR N RS KL

Bt Stoichiometric homeostasis values ( H) ik
Type Reference
N N:P
7K #% Daphnia — 4~40 — DeMott & Pape, 2005; Yu et al., 2011
HEAAMY) Shrub 2.04~3.45 — 1.3~2.33 Guo et al., 2017
FEBHEY) Desert plant — — 2.52 REEE 2017
o [E] 55 Hi A4 Chinese herb 3.54~7.68 3.87~5.60 3.15~10.29 Yu et al., 2011
FE[E E AT Y American herb — — 4.30~9.60 Dijkstra et al., 2012
B R4S FE Y Tundravascular plant 2.70~7.10 1.60~2.90 2.30~5.40 Gu et al., 2017
TR LY Wetland plant 1.40~2.02 3.30~5.24 3.52~4.03 P, 2014
KA Aquatic plant gAY A e Xing et al., 2015, 2016
Plastic Plastic Weak homeostasis
BRAHIY) Fern 6.40~12.10 3.90~11.40 — Ml 7545 ) 2016
BEHEEHIY) Moss 1.40 2.40 — Wang et al., 2016
£&3: Chlorophyte — — 1.00 Rhee, 1978; Sterner & Elser, 2002
H LML Eevergreen forest seedling HERE — — IS, 2015
Weakly homeostasis
W #4AHF FRAR Subtropical forest s EEVSEN — Yan et al., 2015

Weakly homeostasis  Weakly homeostasis

W IT Arabidopsis thaliana 2.33~5.62 1.94~4.58 1.36~5.04 Yan et al., 2016

W% Suaeda heteroptera — 0.75 0.79 W54, 2017

INZE Triticum aestivum 1.18~6.90 4.89-15.47 1.38~4.43 B 2017

K Zea mays 2.40~5.95 1.74~7.87 3.75~5.94 B 2017

HRAE Anemone vitifolia 3.58~13.91 6.19~22.58 5.10~20.35 B, 2017

Vi3 Amaranthus ascendens 3.00~4.80 2.20~7.10 — Peng et al., 2016

RFL Grass — — 3.50 Ryser & Lambers, 1995; Elser et al., 2010
F 2R Carex curta — — 2.50~2.90 Giisewell , 2004
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PR ST L, 2R A AR R BB A N AR R R RS
b BRI 5O O AR, X Bk T W) o e
AR B 703 B 23 BE B RLAS [R] A4 AR SR I 33 W 22
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Fig. 2 Nitrogen homeostatic index in different organs of

two seedlings in the nitrogen addition experiment
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T EE IR E ETT REH 59 . H AT FRATT IE 78 JF SR AH G
(1 S 5 R AR FE AN 32 1 38 5L 5T 57 43 52 i)
T RRAR B A A P ) A S A A T R SRR
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