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Reviews on the ecological stoichiometry characteristics and its applications

ZENG Dongping', JIANG Liling', ZENG Congsheng'** , WANG Weiqi'*, WANG Chun'
1 School of Geographical Science, Fujian Normal University, Fuzhou 350007, China
2 Institute of Geography, Fujian Normal University, Fuzhou 350007, China

Abstract ; It is necessary to construct a unified theoretical framework of ecology in view of the rapid developments in modern
ecology.Eological stoichiometry is the discipline to study the balance between multiple chemical elements in ecological
processes, and unify the research of different levels. Ecological stoichiometry is a theory, a thinking way and a tool that
should permeate all aspects of ecology.

Currently, studies on ecological stoichiometry are relatively few in China as compared to elsewhere.Studies mainly focus
on the C, N, P ecological stoichiometric characteristics and its driving factors, especially in forest and grassland
ecosystems. Ecological stoichiometric characteristics in different regions and ecosystem types were different, but at relatively
smaller scale, the differences were less. Compared with the other parts of the world, terrestrial ecosystem phosphorus
deficiency in China appeared higher for C :P and N :P ratios.

Ecological stoichiometry characteristics on the level of functional group appeared that herbaceous N :P was smaller than
that of wood.The mode of living plant, litter and soil showed that litter ecological stoichiometry was similar to living plant
and the soil ecological stoichiometry was changed with the order of soil.Ecological stoichiometry characteristics on the level
of individual showed that the correlation of plant leaves, stem and root ecological stoichiometry that appeared variable as the
plant grows.

Seen from the environmental factors that influenced the ecological stoichiometry, contain latitude, hydrothermal
conditions, pedogenesis, human disturbance etc.

Ecological stoichiometry had been applied on many areas of ecology and biology.For example, N :P stoichiometry was
one of the most important indicators of limited nutrient conditions, but the criterion of the indication of ecological
stoichiometry in various ecosystem were different, and it was necessary to further clarify its applicability.Second, use the
ecological stoichiometric homeostasis to clarify the effect of environmental change on ecosystem structure, function and

stability, which varied with the change of nutrient availability, fertilization, species and growth stage.Third, taken the
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C:N:P as the most import index of the plant growth rate, relationship between growth rate and C :N :P was proposed based
on the growth rate hypothesis, and then linked cell and genetics with growth rate.

Seen from the newest research advance, the relative research was fewer for the new subject. For the reason, the
ecological stoichiometry characteristics is clarified on global and regional scale, group scale and individual scale.In order to
deepen the understanding of ecological stoichiometry characteristics and its driving factors, quantitatively assess limited
nutrient and homeostasis of ecological stoichiometry in ecosystems, forecast community, ecosystem structure and stability
evolution trend, strengthen the understanding of relationship between growth rate and ecological stoichiometry
characteristics, the newest research advance was reviewed.This is consistent with the controlling factors including biotic and
abiotic factorsat spatial and temporal scales, habitat and plant types. At the same time, application of ecological
stoichiometry characteristic on limited nutrient, ecosystem homeostasis and the relation between growth rate and C :N :P
variation are discussed.It will be necessary for achieving optimal management of ecosystems and their reasonable protection,

maintaining the regional ecological security and sustainable development.

Key Words: ecological stoichiometry; limited nutrient; homeostasis; C:N :P
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Table 1 Ecological stoichiometry ( mass ratio) characteristics in the global and regional levels

Fm YAEL WAL e Lt AWELL Sk
Types Species C:N C:p N:P References
SBREEAAEY) Global terrestrial plants 395 30.9 374.7 12.6 [4]
P [E i ZEAHY) Chinese terrestrial plants 753 — — 14.4 [12]
LRI S R G Global forest ecosystem plants 55* 37.1 469.2 12.6 [20]
T E M R G Chinese forest ecosystem plants 4 28.5 513.0 18.0 [21]
FFE 2R3 X i A2 A4 Terrestrial plants of eastern China 654 — — 15.4 [14]
rh E by ORI R K S AL XA The typical desert and

desertification area plants of northern China 214 - - 158 [22]
HH E L AEY) Chinese grassland plants 213 17.9 273.9 15.3 [13,23]
EERFEMAETS R GITEY) Global forest ecosystems litter 55* 57.3 1175.6 20.3 [20]
HE M S RGP TE Y Chinese forest ecosystems litter 4 44.8 1132.5 25.0 [21]
SERBE 1 (0—10 em) 3 Global land (0—10 cm) soil layer 186 12.3 72.0 5.9 [24]
r [ it 2. (0—10 ¢m) 3% Chinese land (0—10 cm) soil layer 133 12.3 52.7 3.9 [25]

%2 FREMEEBESUFITRE (TR IL) HE

Table 2 Ecological stoichiometry ( mass ratio) characteristics in the different functional groups

ZH Types AL C:N B C 2P FWELL NP CHik References
BRI B AR Global temperate broadleaf forest 30.1(29) 357.0(28) 12.7(28) [20]
BRI £ K Global temperate coniferous forest 51.0(19) 476.8(19) 9.8(20) [20]
FERIGHFFRAK Global tropical forest 30.4(7) 951.1(12) 19.6(7) [20]
h [ RAAEY Chinese herbs — — 13.5(240) [12]
1 [E AR AEY Chinese shrubs — — 14.7(135) [12]
1 H 44 HR Chinese evergreen forest — — 15.2(149) [12]
HHEYE MK Chinese deciduous forest — — 14.8(126) [12]
1 E 41 AR Chinese coniferous forest — — 13.0(27) [12]
[ [# MK Chinese broadleaf forest — — 15.1(255) [12]
:feﬁ(i: ::n(i :“i }i nl‘EJ 1B 2 Mk Temperate needle broad-leaved mixed forest in 24.7(21) 321.0(21) 13.0(21) (1]
S0 1L A BT R £ B AR Subtropical evergreen broad-leaved forest in 25.5(21) 561.0(21) 22.0(21) (1]

the Dinghushan
T SRR 44 #A71 Z= TR AR Tropical monsoon forest in the Xishuangbanna 23.3(36) 442.0(36) 19.0(36) [21]
TR 9 P #4 H7 N T%F i AR Subtropical coniferous plantation forest in

the Oianyanzhou 40.4(48) 728.0(48) 18.0(48) [21]
T E AR HL X B A Herb of eastern China — — 13.0(218) [14]
FF [ ZR 3 X AR A Woody plant of eastern China — — 13.8(349) [14)]
P AR M X SR K AS Evergreen woody plant of eastern China — — 14.7(245) [14]
A ZR 3 X 9% AR 7R Deciduous woody plant of eastern China — — 12.8(154) [14)]
FF [ ZR 33 X £ AR Coniferous woody plant of eastern China — — 12.0(44) [14)]
Hf AT M X R I AR AR Broadleaf woody plant of eastern China — — 14.1(305) [14]
I;l?irbﬁjl‘l’# IR A HK Coniferous and broad-leaved mixed forest in Pearl 51.4(5) 553.0(5) 10.9(5) (17]
BRIL =S4Tk Coniferous forest in Pearl River Delta 47.4(4) 727.5(4) 15.7(4) [17]
RV = N 5 S AR Evergreen broad-leaved forest in Pearl River Delta 45.6(10) 412.2(10) 9.5(10) [17]
HHEFFHEY) Chinese seed plant — — 14.3(529) [12]
HE R4S Chinese fern — — 17.6( 18) [12]
P E AL TFHEY) Chinese gymnosperm — — 13.0(27) [12]
v [E ¥ F#H% Chinese angiosperm — — 14.3(502) [12]
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2K Types AL C:N L C 2P FWELL N :P CHik References
o E BAF A4S Chinese monocotyledon — — 13.1(109) [12]
FREXCFHAEY) Chinese dicotyledon — — 14.6(419) [12]
H[E C; A Chinese Cy herb — — 13.6(204) [12]
HE C, WA Chinese C4 herb — — 13.0(36) [12]
Fh [ N 515 B A Y Herbs in the Inner Mongolia of China 18.7(55) — 16.4(129) [13,23]
FH [ 57 38 5 A A ) Herbs in the Xinjiang of China 18.8(69) — 13.4(139) [13,23]
Hh [ P R ASHE Y Herbs in the Tibet of China 17.0(110) — 15.7(257) [13,23]
W E B Y) Chinese herb 16.0(103) — 14.2(181) [13,23]
HH E AR AAEY) Chinese woody plant 19.2(38) — 15.9(83) [13,23]
rf [E GRS Chinese leguminous plant 13.9(31) — 19.0(58) [13,23]
P EJE ERMEY) Chinese non-legume 18.5(182) — 14.8(467) [13,23]
SERIEHE R ARIE 5 Y Global temperate broad-leaved forest litter 50.1(34) 659.0(28) 13.1(30) [20]
BRI I TEY) Global temperate coniferous forest litter 75.3(25) 910.8(19) 11.7(20) [20]
BRPGHEFRARIH LY Global tropical forest litter 51.7(47) 1593.3(57) 28.3(50) [20]
;Liielélr ﬁ(ﬁ?ﬁilﬁ;ﬁfﬁ;ﬁ%% Temperate needle broad-leaved mixed forest 39.4(14) 552.0(14) 14.0(14) [21]
ﬁff Jlljlﬂlfh];ﬂij?iﬁ :: [ Ak 7% 4 Subtropical evergreen broad-leaved forest 37.3(6) 1305.0(6) 35.0(6) (21
fjfuﬁif:}]iﬂfﬁﬁiﬂtﬁ?@% Tropical monsoon forest litter in the 30.1(12) 13.0012) 20(12) -
j:é(jﬁﬁf}iiﬁ;jﬁfﬂﬂ 79 Subtropical coniferous plantation forest 72.2(48) 1950.0(48) 27.0(48) .
AFREH 0—10 em 13 Global grassland 0—10 cm soils layer 11.8(75) 64.3(72) 5.6(150) [24]
AFRFEM 0—10 em +3E Global forest 0—10 c¢m soil layer 12.4(55) 81.9(47) 6.6(47) [24]
FH ER AT VM Chinese temperate desert 10.5(319) 12.4(319) 1.2(319) [26]
FF [ B 9 5 J5 Chinese frigid highland 11.7(749) 24.0(749) 2.7(749) [25]
FHE A HLL Chinese histosols 14.9(16) 131.6(16) 8.0(16) [25]
i [E 5t Chinese aridisols 9.6(300) 11.2(300) 1.2(300) [25]
HE R £ Chinese alfisols 10.4(614) 24.6(614) 2.5(614) [25]
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