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Leaf Nitrogen and Phosphorus Stoichiometry in Typical Desert and Desertified

Regions, North China

LI Yu-lin, MAO Wei, ZHAO Xue-yong, ZHANG Tong-hui

(Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China)
Abstract ; Characteristics of leaf nitrogen and phosphorus stoichiometry at regional scale is key factors to understand spatial pattern,
forecast change trends and reveal responses of terrestrial ecosystem to global change. In this study, pattern of leaf nitrogen and
phosphorus of 214 plants was investigated to elucidate their relationships with rainfall and temperature in typical desert and desertified
regions of northern China. The results showed that average leaf nitrogen concentration, average leaf phosphorus concentrations, and leaf
N/P of 214 species are (24.45 +8.1) mg/g, (1.74 £0.88) mg/g, 15.77 +7.5 in these regions of northern China, respectively.
Compared with other studies at global, national or regional scale, leaf nitrogen and phosphorus concentrations are significantly higher in
this study (p <0.001). However, leaf N/P didn’t show any significant differences with other studies. This implies that leaf N/P is
generally well-constrained. One-way ANOVA analysis showed that leaf N, P, and N/P varied significantly among trees, shrubs,
graminoids, and forbs. Leaf N concentration in shrubs, forbs and leaf P concentration in forbs are averagely higher than those in other
life-forms, respectively. This implies that nutrient use strategies are significantly different among plant life-forms. There are no
significant differences in leaf nitrogen concentration among each typically desert and desertified region. However, Leaf phosphorus
concentration and leaf N/P are significantly different among each typically desert and desertified regions. Leaf phosphorus
concentrations are relatively high in Kerqin Sand Land and Mowuso Sand Land. Leaf N/P of most species in Talimu basin, Zhunger
Basin, and Alashan is higher than 16, and lower than 14 of most species in Kerqin Sand land. This means that nutrient constraining in
different regions varies greatly. Correlations analysis showed that leaf N, P, and N/P are significantly correlated with annual
precipitation, but not significantly correlated with annual mean temperature in desert and desertified regions of northern China.

Key words:land desertification ; ecological stoichiometry ;leaf;life-form ;nutrient
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desert and desertified regions of north China
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Table 1 ~ Species list in typical desert and desertified regions of northern China
WFFRX WHh T %4 AER B LU T4 AR R
) Nitraria tangutorum N PR} A FL 0% Suaeda corniculata - W/N R}
SRRV N Melilotus albus =W N R i EL Aneurolepidium dasystachys — B A RAF}
Py 473 AR AR Melilotus suaveolens B SRk i Iris pallasii %N & RER
F= b oe 45 3 Ceratoides latens HEA iR S A Scorzonera mongolica [N 24 B}
B AE A I B Limonium aureum B W Rk S Ammopiptanthus mongolicus VAR g5E
B Achnatherum splendens =W N KA AMAEEL TR Kalidium gracile VN R
BFEHFF  Calamagrostis pseudophragmites — HR RAFRL  HHWKES  Saussurea salsa A AR
3R TUR Kalidium cuspidatum HEA i B Miik=3 Artemisia ordosica HEAR g
AL Euonymus bungeanus FrAR Tx# FHFEF  Festuca dahurica A RAFR
1 #E Betula platyphylla TrA He AR RE = Hedysarum fruticosum VN TR
SV-3-% Veronica incana HiAR R b ¥ Psammochloa mongolica WA KARE
[EEzS Picea meyeri e AR AR} Vb 3 AR Sabina vulgaris A e
i 15 . Melissitus ruthenicus - WN HR 1 & Oxytropis hailarensis HR SR
If S A Scutellaria scordifolia B =358 1y 3 7 Malus baccata TrAR T R
P& Polygonum divaricatum HEA H R 114 Populus davidiana *A R
KM Acer ginnala A A B ISES] Paeonia lactiflora - W/N EER
2 I Artemisia halodendron AR R LR Takaikatzuchia lomonossowii  EA 47}
TR A Phlomis mongolica HR BIER 2 HEZ  Rhamnus ussuriensis HE AR 2=}
Vb Hh b i Ulmus macrocarpa AR i Bk MBI L% Pulsatilla tenuiloba [N EER
KEEN Veronica dahurica B ZSFR N Berberis poiretii A DGR
HLAS T Cynanchum thesioides Vi N WEERL gt s Leonurus sibiricus HA  JRIER
Bij XL Saposhnikovia divaricata HAR IR At SR Iris tenuifolia B & REF
BT Calamagrostis epigejos =W N KAR  BHZKBE T Ribes diacanthum HEA R H AR
B Salix gordejevii AR WM MERITL Asparagus davuricus A HER
WS Carex korshinskii B LR P giilisl Sabina davurica TrA MR
VRiES Cotoneaster acutifolius R R MR Ulmus pumila PN i Bl
PR AKF Lespedeza juncea N R ] - i Betula gmelini A He AR
Eayes Veratrum nigrum =W N \ER ZEM 5446 Scabiosa comosa VN =3
o 2= Chamaenerion angustifolium %N Wi SER BAJEME Thalictrum squarrosum %N EHR
[ERUENR Urtica cannabina HAR SRE
S Pennisetum centrasiaticum HA RAR  HoE Swainsona salsula BA SR
1L #if Olgaea leucophylla =W N 25 B} WYEE Ixeris chinensis AR R
Jit 85 Melissitus ruthenicus N X" i B Aneurolepidium dasystachys — &7 KARE
“H Xanthium sibiricum [=WN 24 B} Vo3 Artemisia frigida HEAR 25 Bl
e B Cleistogenes squarrosa =W N RAR} = Phragmites australis VN RAF}
R MR Melilotus suaveolens B TR YE4 LT Erodium stephanianum VN e A= L R
P& Polygonum divaricatum HEA HpL b /AT 8 Taraxacum mongolicum B 2R
PN Artemisia halodendron N 24 B} R N Euphorbia esula BLA Kok B
s Corispermum elongatum FA R PR E Aristida adscensionis Wi RAF}
i #E Chenopodium aristatum B iR} YT HE Astragalus adsurgens EA R
N Carex duriuscula TR WER WIHEEIE  Inula britanica A 4FE
K IR T Lespedeza davurica B R bk Agriophyllum squarrosum BLA iRl
PN i Artemisia sievrsiana HA R UHEIKEE Agropyron desertorum A ORAR
BRI AR Euphorbia humifusa %N ok B b g ) Sk Echinops gmelinii B 35 R}
b Hh 1 4% W% Cynanchum chinensts B o e Rl Wb | HL Messerschmidia rosmarinifolia LA Eg-waN
THFEEH Potentilla bifurca FA MR LA Prunus armeniaca KAk R
B3 Calamagrostis epigeios =W N KA AT A Hedysarum fruticosum VN TR
H & Glycyrrhiza uralensis TR X H JitE 48 Convolvulus arvensis B JiE AL RE
Rl Periploca sepium R o R P K 04¥  Gueldenstaedtia stenophylla — HLA X
) P HE Setaria viridis FAR RARE /MK Salix microstachya A HEE
A= Chloris virgata %N K AR INHERS L Caragana microphylla HEAR R
BALIE G FE  Ceratoides latens HEA R NI Populus simonii *AR IR
i Jig 2 Eragrostis pilosa R RAR  EH Leymus chinensis RA O RAR
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WX Yk T %4 AEE F Py i BT 4 s R
O Artemisia scoparia R EoE [33'ares Artemisia lavandulaefolia HR e
Eegil Salix gordejevii TR IR B Panicum paludosum WK KA B
X R B Kummerowia striata HAR 2R LN Hibiscus trionum WA BRIERL
¥4 Tribulus terrestris VN PR i B Ulmus pumila A i BF
BZFEMHTF  Calamagrostis pseudophragmites B AAR  HEXR Salsola collina A R
933 - # Chenopodium acuminatum HAR R}
(A= Stipa capillaia =W N KARE S Scorzonera mongolica B 35 Bk
S Pennisetum centrasiaticum =W N RAR} % Corispermum hyssopyfolium VN iy
Jie FF RE BT Scirpus planiculmis A B R RIBARIE L Astragalus melilotoides B Rk
= H Xanthium sibiricum TR 24 B} 4k Caragana Korshinshii AR 5K
L it Betula fruticosa A HEARRE  PefttB4E Thermopsis lanceolata A GE
R Plantago asiatica =W N EWiER Hg Populus cathayana TR A W e
il 2 chenopodium aristatum B FR} b ¥ Psammochloa mongolica BA RKAFR
SPEE Carex duriuscula L WN PR b ML A Sabina vulgaris A MR
4R Euphorbia humifusa FA AR R Salix matsudana A HUE
Kok ZEBik  Potentilla anserina =W N R UMW Salix psammophila WA W
TAAAMMEL  Limonium bicolor A EEF WA Allium anisopodium WA BEF
HE Glycyrrhiza uralensis HAR TR [GIRR Messerschmidia rosmarinifolia A< £ R
Eo% WA Claux maritima sA RER KA Scirpus tabernaemontani A HHF
b i [ ks Lespedeza bicolor HAR R W HEE Hedysarum fruticosum VN R
VX Hedysarum scoparium HEA R SCoE Xanthoceras sorbifolia FAR VR
R N:i) Cynanchum hancockianum HAR BEER I Salix cheilophyla WA BEER
B Achnatherum splendens =W N RAF} ViR (8 Nitraria sibirica N P 38 R
RS Suaeda glauca %N iR} VEAA AW ZE Atriplex sibirica B iR}
£ 51 m Suaeda corniculata LN 2R PEfARIEZE  Polygonum sibiricum LN
wEH T Sophora alopecuroides HEA SR EIESE DIV Kalidium gracile HEAR #ipl
Fo M MAT3E  Lepidium latifolium B e R T2 Scorzonera mongolica L NI
i B Aneurolepidium dasystachys HAR KA Eh b o 2 Suaeda salsa WK iR}
b ) sk Echinops gmelinii [=WN i B ThAf A Salicornia europaea HA iR}
W Artemisia frigida BA A e Hedysarum laeve WA AR
BHEXEH  Saussurea glomerata B 2Rk ez 2 Eurotia ceratoides WA R
R BT Ephedra sinica R iR} i3 Artemisia ordosica b N
o Iris pallasii =W N = ER MHE/N Pinus tabulaeformis A Rk
i, Tilia mongolica A HWR KUHMEE  Halerpestes ruthenica A BER
B Tamarix laxa TR B MIRE & 1 | Alhagi pseudalhagi HEAR ok
KRIEBHiRE  Poacynum hendersonii HEA ST HERE R R Ephedra przewalskii WA REE
BHA g Reaumuria soongorica WA AR Ml Nitraria sphaerocarpa HEAR P 3R
HH fEfEse Karelinia caspica - WN Eps RV A Calligonum roborowskii b N &
5 F B Achnatherum splendens N KAB} FNRTI/N Halocnemum strobilaceum R iR}
NSNS Elaeagnus oxycarpa AR BAE TR R R AR Halostachys caspica WA B
JI=ES Phragmites australis LN RAR KRR Glycyrrhiza inflata A G
125255 Artemisia terrae-albae =W N Rk v Artemisia desertorum A Rk
S Haloxylon persicum TrA HF pipaa Sorghum sudanense A ORAR
ok Polygonum aviculare A SR} R Haloxylon ammodendron WA BR
WALV 3 Calligonum leucocladum AR HRL Tp ok #E Ceratoides latens HEAR iRl
K7 s Corispermum orientale B iR T 1 Zygophyllum fabago WA PEERL
WS IR LT i v Calligonumrubicundum BEA R TR AR Anabasis aphylla HEAR iR
i IR ] Reaumuria soongorica N AR PEAA R (A Nitraria sibirica A PR
R Chloris virgata VN RAR VORIV IKE Agropyron sibiricum R ORAR
e Ceratocarpus arenarius N iR} WA HEE Hedysarum scoparium /N TRk
Ga A7 Lepidium latifolium A + R PR Lappula semiglabra HR 2R
Bl 24 Artemisia lessingiana HR 2% Bk A B Halogeton glomeratus A BF
Ecpian Artemisia santolinaefolia /N Rk IAMAML  Anabasis salsa WA FR
gAY Carex physodes A YRR {EER Elytrigia repens HA S RAR
PR Calligonum mongolica WA R P = P Aristida pennata HR RAF
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