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Abstract: Carbon (C), nitrogen (N) and phosphorus (P) play an important role in plant growth and regulate various
physiological functions. Leaf C, N and P stoichiometry varies with many aspects of plant biology. The ratios of C/N and C/P
may reflect the balance between the plant demand and N and P availability and constrain various processes. Previous data
from soils in China pointed to a shortage of P. Shortage of N was also reported from the Alashan Desert. We therefore

assumed that plant stoichiometry may reflect the low levels of N and P in the Alashan Desert soils. To find the ecological
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stoichiometry characteristics of C, N and P of the plants of the Alashan desert, we examined 54 typical desert species,
which included three groups of plants: perennial shrubs (PS), perennial herbs (PH) and annual herbs (AH). A total of
25, 15 and 14 plants were sampled from PS, PH and AH, respectively. Our findings indicate that C, N, P in the plant
leaves ranged from 236.48 to 513.54 (with an average of 379.01+55.42) mg/¢g for C, 1.2 mg/g to 37.37 (with an average
of 10.65+7.91) mg/g for N, and 0.11 mg/g to 4.5 (with an average of 1.04+£0.81) mg/g for P. Whereas C and P, and N
and P were positively correlated in agreement with previous publications, no significant relation was found between C and
N, in disagreement with previous publications. As for N and P, these values were substantially lower for PS. The average
values for PH and AH were 11.55 (£ 7.34) and 10.88 (£ 7.17), mg/g for N, and 1.47 (£ 0.94), and 1.41 (£ 0.94)
mg/ g for P. As for PS, they were 10.38 (+ 8.24) and 0.84 (+ 0.65) mg/g for N and P, respectively. The average values
found for N and P in the Alashan Desert were substantially lower than the typical values reported from other desert regions in
China having on average 24.4 (+ 8.10) and 1.74 (+ 0.88) mg/g of N and P, respectively. Furthermore, out of all plants
examined , 71% of the plants had a ratio of N/P < 14 which implies that plant growth is primary limited by N. Interestingly,
the lowest values were found in leaves at the new shoots and we presume that nutrients are transferred from leaves at the

older branches to leaves at the younger shoots. Our data thus imply that the Alashan desert plants are adapted to

substantially low values of N, and also, following the low ratio of N/P, to low amounts of P.

Key Words: desert ecosystem; desert plant; leaf nutrient; ecological stoichiometry
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Fig.1 Distribution of 52 sample sites in Alashan desert
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Table 1 54 kinds of typical species list in Alashan desert

HEIF = L wwm o UM
Species Life form — Family 0 Species Life form — Family
A% B3R Salsola laricifolia HEAR R 1 B 55 Artemisia capillaries ZAEERA 4R 9
R TUR Kalidium cuspidaium AR R} 2 HURTEAE Convolvulus ammannii  ZAEEEAR  JEAERH 2
i ETUR Kalidium gracile HEAR 2R 7 VP2 Allium mongolicum ZAEERAR AR 1
B3k B Sympegma regelii AR R 4 IKTEH Peganum nigellastrum ZARA AR AR 4
WLk Kalidium cuspidatum var. sinicum 78 A it 3 ZARA Allium polyrhizum ZAEAEAR HAER 3
¥r 4% Caragana korshinskii AR R 1 Y3512 Iris tenuifolia ZARARA SRR 1
RS L Caragana brachypoda AR R 9 F KB Achnatherum splendens ZARRIAR RAFL 2
VAT Ammopiptanthus mongolicus AR oFR 5 YA Agropyron mongolicum SRR RAR 1
RS L Caragana tibetica HEA TR 2 SEAE%EESF Stipa purpurea ZARERAR RAR 5
Hi T Sarcozygium xanthoxylon AR AR 20 %2 Phragmites australis ZARA AR RAE 1
H il Nitraria tangutorum WA BEEER} 13 F 5L Pennisetum centrasiaticum ZAEEEAR RAFR 1
YHLH Nitraria sphaerocarpa A AR 12 TERATFH Cleistogenes songorica  ZAFHETA  RAFR} 4
il Bk Amygdalus mongolica HEA Rt 1 K& T 5 Cleistogenes squarrosa ZARARIAR RAF 5
433 Potaninia mongolica AR PR} 15 HIREH Setaria glauca LAEA A RAR 1
217 Reaumuria songarica AR IR 21 JREHE Chloris virgata LARA A RAFR 1
YU Ceratoides latens AEAR R 13 BT Tragus racemosus VAR RAR 1
Bk Salsola passerina B R} 23 /NEJE YL Eragrostis minor LAEA A RAFR 2
SE MBI Anabasis brevifolia PEAR R} 2 SELEHL Enneapogon borealis LARAERR  RAE 8
i3k Oxytropis aciphylla PR R 12 3% Salsola ruthenica LApA A iR 7
M Artemisia ordosica HEAR ik 1 Wl 52 centralasiatica LARAERAR 2R 1
o o monaoloom ik A 4 KA Chonopodium glaveum VAR 4B |
P70 Artemisia sphaerocephala AR SRt 3 ¥ B3E Salsola collina VARERIAR iR} 1
J& JNEE Convolvulus gortschakovii AR BEAER} 4 YK Agriophyllum squarrosum AEAERA FER) 5
H0FE Cynanchum komarovii EHEAR R 2 W% Suaeda przewalskii VARERIAR 2R} 6
KBER T4 Asparagus gobicus ESHYN HAER 4 H253 A5 Halogeton arachnoideus 1 4FAERIA  ZEF) 4
Pt Thermopsis lanceolata ZARERIAR SR 1 %5 VK#E Bassia dasyphylla LAEAERAR 2R} 4
LA Astragalus galactites ZAEERA TR 2 413% Corispermum arachnoideus LARA A 2R 8

BRI 54 Fh LAY ) 276 AP R
i A HL C AR B R 236. 48—513. 54 mg/g, F
PIE A (379.01+55.42) mg/g, A o, H
H1,9.40% MM P it B C & /N T 300 mg/g,
89.20% ) C & B 7F 303.31—494. 74 mg/g, (LA
1. 40% [ B € KT 500. 90 mg/g; N 5 1 (1443
AFIX [ SN 1.20—37.37 mg/g, F- 318 4 (10.65 +

7.91) mg/g,58% BT A N & H7E 1.2—9. 91 mg/g,
10.01—19.98 mg/g I i 28.20%, 20.02—29.20
mg/g F 5 11.30% X 2. 50% ) N &K T 30
mg/g; P 519 4340 X A2 0. 11—4. 50 mg/g, V-3
4 (1.04+0.81) mg/g,56.20% M F P & & 1E
0. 11—0.98 mg/g, 1.00—1.96 mg/g I i 31.50%,
2.10—2.99 mg/g 5 9. 80% , 1% 2. 50% M P &
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Fig.2 Frequency distribution of plant leaf nutrient composition in Alashan desert
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HEARYI F 9 P &R (P<0.01) , SR
F C/P (786.88+584.75) FlI N/P (12.94+5.01) #H I,

ZAEAE BRI | A AR B AR 1) 2 B AH X )N
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R2 MREBEBRREREEFREWEIMFFRSER LR

Table 2 Plant leaf nutrient composition comparison of different life forms in Alashan desert

iy A% c/ N/

P/

Functonal type Saumple number  (mg/g) (mg/e) (mg/e) N “r Ve
JEA Shrubs 185 376.16+58.04bc  10.38+8.24a 0.84+0.65a 69.92+60.65a  786.88+584.75a 12.94+5.01a
ZAEH R Perennial herbs 4 411.78+45.74a 11.55+7.34a 1.4740.94a 67.91271.23a  506.71£529.44c 8.32+3.40¢
1 AFAEREZR Annual herbs 49 361.64+40.25¢ 10.88+7.17a 1.41+0.94a 53.52+50.34a  442.78+362.30c 9.00+4.15¢
HfE Total 276 379.01+ 55.42h  10.65%7.91a 1.04x 0.81b  66.70+60.81a  683.16+561.94b 11.53+5.06h
BEMERIR Significance test P <0.01 >0.05 <0.01 >0.05 <0.05 <0.01
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Table 3 Comparisons of leaf C, N and P across 55 kinds typical specie between Alxa desert and other studies

T4 IX 4ok c/ N/ P/ 27 3k
Research region (mg/g) (mg/g) (mg/g) References
BT 3 Alashan 379.01+55.42(n=54) 10.65+7.91(n=54) 1.04+0.81(n="54) AHIFSE
WHT R 450.00+40.60 ** (n=32) 16.06+3.83 ** (n=32) 0.86+0.39 ** (n=32) [25]
FABCE 3 Songnen grassland 24.20+0.96** (n=80) 2.00£0.10** (n=80) [28]
L5 T Northern desert 24.4+8.10** (n=214) 1.74+0.88** (n=214) [29]
P75 L Tibetan Plateau 23.50+3.24** (n=133) 1.90+0.48 ** (n=133) [30]
H[E China 20.20+8.40 ** (n="554) 1.46£0.99 ** (n=754) [15]
425k World 464.00+£32.10** (n=492) 20.60+12.20** (n=398) 1.99+1.49 ** (n=492) [24]

% % P<0.01. F[A
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KRB FAR 1A 3 MR Y Z [ AT BN 3R 5038 BRI AN )
HJ C NP C/N.C/P FI N/P 22 5t R WA R
F4 MHERERX S5 WHAZEYHE C/N.C/P.NP EESHMARTERNLILE
Table 4 Comparisons between leaf C/N, C/P and N/ P across 55 Kinds typical species in Alxa desert and other studies
5 i i L%k
Research region N o WA References
BT 3 Alashan 66.70+60.81(n=54) 683.16+561.94(n=>54) 11.53+5.06(n=54) AHIFSE
fF[E China 16.3£9.32** (n="547) [15]
2Bk World 22.5+10.6** (n=398) 232+145** (n=406) 12.7£6.82** (n=325) [24]

Wright' ™ 247 18 , B0 AR HE 4 5 9 K R TR ALY
P, oy i R S i, ARG, AR
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ERI AR R ZE R A D 31K 67% I
AP R NP SRR N P & &, I
T HEA Y F 3R N P S5 RA 0 N P
SR, ZAEERRR | AR A Y R B N
GHRERENFRELEEZER MNP TEEEST
AR P Fa N/P WEEIRT AR Y TR N/
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