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The stoichiometric characteristics of C, N, P for artificial plants and soil in the

hinterland of Taklimakan Desert
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Abstract. Ecological stoichiometry is the study of the balance of multiple chemical elements in ecological interactions ; it is
the important content and hotspot in ecology research.Ecological stoichiometry plays an important role in determining plants
and ecosystem nutrient supply and demand and their balance.The content of plant chemical element at different organs is
restricted by the environmental nutrient availability, especially by the restricted nutrient, and it also affected by plant
growth form, the physical characteristics and life history, which is the result of environment and species phylogenesis
development together. Study on the plants leaf nutrient content and its variance in extreme environment is important in
revealing the plants nutrient requirement and soil nutrient supply capacity, it is also important in revealing the plants

adaptability to environment.This study was conducted for 25 artificial plants which from different family and life form in the
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hinterland of Taklimakan Desert, using variance analysis and correlation analysis together to determine the stoichiometric
characteristics and its relationship for plant leaf and soil.The results showed that the mean content of artificial plants leaf C,
N, P were (386.7+46.6), (24.7 £ 8.1) and (1.8 £ 0.78) mg/g respectively in Taklimakan Desert, leaf N was
significantly higher than those plants which were not desert plants.C :N, C :P were (17.5 £6.7), (249.2 +102.8)
respectively, which were lower than the average of global land plants, and indicated that extreme environment restricted the
use of nutrient elements for artificial desert plants. And 14<N :P<16 (15.0 £5.6), which indicated plants growth were
restricted by N and P together in the study area.Also the N content for legume plants was greatly higher than non-legume
plants indicating significant nitrogen fixation for legume plants.Great difference for leaf C, N, P content were presented in
different life form plants were also obtained in this study, C, N and P content were also presented as herb>shrub >tree.
There was no difference for C :N and N :P between different life forms, while the C :P for shrub and tree functional group
were significantly higher than herb functional group.The correlation analysis indicated that leaf C :N, C:P were negatively
correlated with N, P content significantly, while no correlation between leaf N and P.Soil nutrient content were significantly
lower than other region, especially for soil N content (<0.2 mg/g) , significantly positive correlation between soil C and N
(P<0.01), and no correlation between soil C and P, N and P ( P>0.05) .In all, the above results documented that extreme
environment of nutrient restricted area limited the plants’ nutrients use efficiency, which may be the adaptive strategy for the
artificial plants in extreme environments.Besides, different functional group had different adaptability to environment, and

significantly nutrient adapt strategy diversity was presented in this study.

Key Words: Taklimakan Desert; ecological stoichiometry; artificial plants; life form; plant functional group
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2.1 FEYIRERCOREE

TEE R e e DX e 80 4 R0 25 Rt , O ACRRAE &2 St a0 1 R, SR EYIESE 8—10 BB K R I IR AH I
BB AR S BUREAFL AR | S BURE R IS B 43 R/ N — BB AR . 7 326 78 W B AT ) SR B 58 A A e | 80 L 3 1) U 3
i, WA N LUS RO 60°C HEAR N BET 48 h, Bl KR 1 R IR B DL 8, DA AT T R C N P &
3T,

x1 WMEMIHEF
Table 1 Species list of study plants

4 Species Bl Family J& Genus A A Life form
DA Bk Apocynum venetum Je AT B B RIE AR
1E4E%E Karelinia caspia Eopa 1EAE SR ZARA A
4% Populus euphratica TRIE LI IR A
2 Phragmites australis RAF FE R B REL
REPH Ammodendron bifolium TR HALE A
IR F Lycium barbarum ik Hifc ) T IHHEAR
NV IRA Calligonum pumilum R} R i NIE S VN
-4 Caragana intermedia R H18 JLJE s A
FIRMIAC Lycium ruthenicum HhEk bk ey IR
SERHH Glycyrrhiza glabra Tk R ZAFA A
[kt Buddleja ahernifolia HER SN ZAEAEAR
AR Halostachys caspica HF} AR AR
KA Populus pruinosa IRk s T
M EBHH Glyeyrrhiza inflata SR HE)E AR
WA Araphais frutescens el R WA
KM FMARE Limonium gmelinii HEFR AN IR ZARA R
YPFTRE Astragalus adsurgens oR pigy ZARA A
VP 4FF Ammopiptanthus mongolicus F WE&ER WEREA
B4 Halimodendron halodendron TR HUAR HEAR

A AW Asparagus officinalis PNBES PNREI ZAEATEAR
164 Hedysarum scoparium oA s R
W42 Haloxylon ammodendron. R} BRI T NRA
LR Tamarix ramosissma AR e /R
FRIRVPIA Calligonum mongolicunl R} YRR I NTEA
KA Tamarix elongata AR U /N RAR

2.2 FIEERERCREE

A 5 SR AR R - R VA AT A B ORISR AR 4 B J2 A )2 TR ) 0—5.5—10,10—20,20—30,30 —40 cm 1Y
6 J22 T RE iR AN A IS I BARSS I SEIE S R BT FART PR IERAR R L5t 60 BT, T R3E C N,
P &M,
2.3 FEEL C N P 4T

A A3 C SRR AR ERE M EGE I R R IR N AR AL RE /L (K-370) Wil , R A3 P SRR
R BRERT AL, SRR L 3k (UV-2450)
2.4 Bty

Vo PTA R A R ARV B —— T R R REAEAT 028 0 BT AN A 16 B RO R R i - € ONLP LA K €N C:P N :P
KHARER . HA RSN AR 6 T HEARY) 11 F FEAKY) 8 7, SRMEY 8 F AL SRHEY) 17 F; i H Excel 2003
F1SPSS 13.0 e 43 B e Bt E A T3, PP e 55t DL A S bR iR 25 R, R One-Way ANOVA J¢ ¢ Ky 43
XA ] AR % 2 R 2L SRR G AL C NP &, C:N L C:P Il N :P #4722 s A C:NL.C:P 5 N P IIER
K4 C 5 N,C5P,N5 P WHICHSIHT R Pearson HHIC/MHT, I FHZEMA RIS HAH I 56 RFATHLA, RIAT 45 & Origin 8.0
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HEFTHIE
3 HERE55MH
31 "W CNPHFEK,CNCPN:P

i P TV b 25 A N TAE B 5 C N P R4 (386.7£46.6) L (24.7 + 8.1) FI(1.8 £ 0.78) me/g, 5 REH
W8 12.1% 32.6%F1 43% ;1 C:N.C:P & N:P 43514 (17.5 £6.7) . (249.2 +102.8) . (15.0 £5.6) , A5 T R E/3 40 38.4% |
41.2%HM 37.7% (#2),

F2 BRAETFLRER 25 #MAIEEH AN CN.PUETEHE
Table 2 The characteristics of C,N,P for 25 artificial plants leaf in the hinterland of Taklimakan Desert

1k Stoichiometry YIEH Mean SD CV Min Max Range
C/(mg/g) 386.698 46.627 0.121 280.120 456.551 176.430
N/(mg/g) 24.762 8.082 0.326 9.460 42.928 33.468
P/(mg/g) 1.828 0.785 0.429 0.643 4.062 3.419
C:N 17.481 6.715 0.384 10.002 36.106 26.104

C:p 249.195 102.761 0.412 79.585 531.363 451.778
N:P 15.038 5.673 0.377 6.821 26.7525 19.932

3.1.1 AREBHEHIH A C NP & C:N.C:P & N:P HE

MEITH, GRHEY SECTFHEYN C SR PSR K CP AFERELS HUMEYN N BN EES TEDH
MY (P<0.05) ,C/N AL FIETRHEYI (P<0.05) ,N/P B3 & THEEEHEY) (P<0.05) . AFEHEY C &8 M K/MRIKCh D4R
>SRAES RS Je AT AL > BRFSZRES KT RS ZERL SRR >R S BRI E R, RFERMEY N & 21 KMk Ry 2 8>
EHRSZES B> RAES DR 8k > 2R JeTBRh> RITAR> ZE8L> BB, RFEIRHEY P & =R/ MK R
TR DR AT EERL > 2R > KRS RAREL S GRS IR SRR > iR > SR> 22

®3 TERBEMHFH CNP EEXFITTERFEX L
Table 3 Comparisons between the concentrations and stoichiometric characteristics of leaf carbon ( C), nitrogen ( N), phosphorus ( P)

between different families

Emﬂy Sii\le e gt mife) “N «r N
R 8 405.0+29.1 a 32.7#5.1 a 1.77£0.4 a 12.6+2.1 a 241.3+65.7 a 19.0£3.5 a
E|Ers 17 378.3+51.0a 21.5+5.7 b 1.940.9 a 18.8+5.5 b 231.9+94.7 a 12.8+5.6 b
E 2 360.4+113.6 17.9£3.2 1.3+0.4 19.9+2.8 287.4+11.0 14.6£1.5
2R 3 388.2+30.7 20.525.0 1.420.6 19.5+3.7 318.1£112.0 16.9+6.8
Btiet 2 355.8+32.6 26.97+4.2 1.4+0.7 13.3+0.9 282.8+124.6 21.128.0
ik 2 356.9+50.9 20.6+12.5 1.6+0.6 22.1%15.9 244.0£122.6 12.2+3.2
e 2 343.6+2.9 15.7+3.2 1.6+0.5 21.9+4.3 225.0+71.4 9.9+1.3
R 1 323.3 27.7 4.1 11.7 79.6 6.8
JATRER 1 414.3 18.9 2.7 21.8 151.0 6.9

HE 1 429.7 27.1 2.6 15.9 167.7 10.6
RARE 1 447.9 25.6 2.1 17.5 217.0 12.4
RITARE 1 360.5 18.3 2.6 19.7 139.8 7.1
HER 1 456.6 24.1 2.9 18.9 154.4 8.2

ANF/NG FEACERAY TR C N P & ik K2t e S RVAE SRME Y Z (877 .35 22 5+ (P<0.05)

312 AFRAEFRMEY R C NP &Kk C:N.C:P X N:P I
FH% 4 Al I w3 TV BE s N THS TR AR C &2 BERTHEARME AR 19 C S & (P <0.01) 2R MHEAF

FARZMICZE R (P>0.05) , H C FEAE 3 FAFBRMI/NET N REASEARSTTAR, N FEAE 3 FA G R RN S RA >
HEARSTEAR,FEAR(18.1£ 7.5) mg/g FIH A (28.6+ 8.3) mg/g Z[AITAF|H E 27 (P<0.05), P FfEARA G K2 7150
FKF(P< 0.05) , HHTFA(1.1£0.46) mg/g FIFA (2.5£0.7) mg/g K3 M B FEKFE(P<0.001), C:N Fl N:P 1EA R A 15 5
YRR B2 5 (P>0.05) ,C P FEFF AR (345.62121) FIHEAR (252+77.9) TIRERE P B3 & T R4 (173£50.1) (P< 0.05),
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F4 AEEFEEYHFHE CN.P FELXFITERHFMEITLL
Table 4 Comparisons between the concentrations and stoichiometric characteristics of leaf carbon ( C), nitrogen ( N), phosphorus ( P)

between different life forms

Rt A C N P

Life form Sample /(mg/g) (mg/g) /(mg/g) G C:p NP
FrA 6 338.0+32.7 a 18.1£7.5 a 1.120.5 a 21.228.7 a 345.6+121.0 a 17.1%5.5 a
A 11 401.0+40.6 b 25.6%6.5 ab 1.74£0.6 b 17.246.7 a 252.0+77.9 ab 15.7+5.3 a
HAR 8 403.0£41.0 b 28.6+8.3 b 2.5+0.7 ¢ 15.124.3 a 173.0£50.1 ¢ 12.5+6.0 a

AFR/NGFRACRAE YT C N P &t K2 it FO AN R AR 15 28 2 [ F A . 3622 5+ (P<0.05)

3.2 M C NP & R fbaEit i 2w ny A OGPk

M AT LUE B I C N C:P &R SAHBI Y N P & i 2 90 2 A SC 1 (P < 0.001) , B N P & it i1
TN 2R REAIG , Sty R R RB IS R e W 3 2 A1 Y 56 22, R PR RT3 5 B (y = —0.72591 & + 35.70295,R* = 0.78446,P < 0.001)
(C:N5 NA&E) (y = —116.34886x +461.92025,R*= 0.79096, P < 0.001) (C:P 5P &&) ;MM N SENSISH AP A&
ISR RE (P> 0.05) (B1),

40 -
° y=- 0.73591x + 35.70295

Z ° R>=0.78446

© 30 L P <0.001

B

-

5wl

i

=

0 F °
8
MR NE =
Leaf N content/(mg/g)
600
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