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Changes in ecological stoichiometry of two ephemeral plants with
a hydrothermal gradient in the Gurbantiinggut Desert
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Abstract. Two dominant ephemeral plants, i.e., Erodium oxyrhinchum M. Bieb. and
Eremopyrum orientale (L.) Jaubert & Spach, from the Gurbantinggut Desert were used for
potted plant experiments under controlled conditions. We set two temperature gradients and
three moisture gradients to analyze variation characteristics in carbon (C), nitrogen (N), and
phosphorus ( P) contents and their stoichiometric ratios under different temperature and
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humidity treatments. Results show that: (1) Temperature significantly affected N, P contents,
C: P, and N : P in Erodium oxyrhinchum, and C, N, P, C : N, and N : P in Eremopyrum
orientale. Water significantly affected N, P, C : N, and C : P in both plants and N : P in
Eremopyrum orientale. The changes in N content with temperature conformed to the
temperature-biogeochemical hypothesis, while the changes in P content with temperature
conformed to the temperature-plant physiology hypothesis. (2)
temperature and water also affected the plants. Under high temperature treatment, as the
water gradient increased, N and P contents in both plants first increased and then decreased,
while C: N, C : P, and N : P first decreased and then increased. Under low temperature
treatment, changes in N and P contents in Erodium oxyrhinchum were inversely proportional to
the water gradient, while changes in C : P were directly proportional to the water gradient.
However, the stoichiometric changes significant.
(3) Correlation analysis showed that temperature and water significantly affected element
correlations in both plants, and the growth rates and nutrient limitations of the plants were also
subject to dominant regulation of the nutrient elements.
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Table 1 Design of temperature and humidity treatments
. + ki Soil moisture content
T
Temperature Wi w2 W3
(2%) (8%) (14%)
T1(FIK 25°C, &H 15°C)  T1w1 T1W2 T1W3
T2(HX 15°C, A5 °C) TowWA1 Tow2 ToW3

1.3 HRMNKESNE

IRALE 3 A~ HE, T 2021 426 H 10 H Xt
BRI T R RRIER , THZE R K P BEAE AR
RREV L, BETKSE, BRGS0 A
A AR E T 105°CHEA T AR T 120 s, LA
B5CHAR Tt T 2 HE, FRE 5 HEREE AT AT
&, RES TS A T TS CL N P,
Y C & HERRAENE, MY P A
H,0,-H,SO, 12 £ /5 F F AR B PT Lb (A il o 5 A
N 2 L e A
1.4 HiEE

¥ 1 Excel 2019 Fll SPSS 26 %k {1 % ¥ dh 47
MG X2 MfEY C. N, P C
N, C: P, N:PHTIEEKE, NMFEIESHMm
(A0 4R 3 o % 5 Al 2 IR IE 2 e AR, A
Levene’s test K4 Jy 22 55 Pk, A [R)i BE A K 53 4
JERHAZHAERXT 2 P C. N, P, C 1 N,
C: P, N: P By R ZE I 25 (Two-
way ANOVA) ; IREEFUK BT 2 Fiai C.
N, P, C:N, C:P, N:PZHEFIHITHN
72253 H7 (One-way ANOVA) ( 22 5 2 & /K F-
4 0.05), 7EA&#FH2ESA, H Duncan it T2
EHE, H2EAFHME T2 Tarnhane’S test #f
T2 A, FeJa X HiEEFIK 3520 T 2 FE ) )
C.N.,P,C:N, C:P, N:P#47 Pearson t
KT,

2 FEREH

2.1 AEIREFKSEHEX 2 FEMmEY C. N,
PE&EMIN

HREGR R, WRE, KUK ZHWLEH
YEFRIXH R A L B C & B A B3, mixt
AlRERRU, RAERENHC FEfFREY
(P <0.05), KoK —#H WA AN R 5%
RS R (R 2), WK A, £ET1 08



554

FHERZEAE . /KB AR K SV L AR P R i AL A A A2 R RIS )

495

Fx2 BE. KOWREHFILE MEFEZENC, N, PRERELENRERFEST(FHE)
Table 2 Two-way ANOVA on effects of temperature and water gradients on carbon, nitrogen, and phosphorus
contents and their ratios ( F-value) in Erodium oxyrhinchum and Eremopyrum orientale

e REE(T) IRAT (W) TRIE X K4y
L2 Py Temperature Water content (T xW)
Variable Species
F P F P F P
G R A LI 3.396 0.082 1.047 0.371 0.264 0.771
RITRER 6.923 0.017 0.212 0.811 0.632 0.543
N R L 5.339 0.033 6.803 0.006 3.165 0.066
RITRER 4.837 0.041 7.681 0.004 6.851 0.006
P R L 5.042 0.038 14.927 < 0.001 5.037 0.018
RITRER 5.148 0.036 18.408 < 0.001 15.436 < 0.001
C:N PRz ck LT 1.706 0.208 3.634 0.047 2.383 0.121
' R RAEE 11.417 0.003 5.581 0.013 3.997 0.037
R L 6.161 0.023 10.651 0.001 3.529 0.051
C:P -
RITRAE R 1.387 0.254 13.628 < 0.001 9.915 0.001
NP R L 9.027 0.008 2.059 0.157 0.388 0.684
' s 14.125 0.001 5.292 0.016 3.892 0.039

. ORI EAE A PEE IR (P <0.05),
Note. P-values for significant effects and interactions are shown in bold (P < 0.05).
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Different lowercase letters indicate significant differences ( P < 0.05) among different water gradients at same
temperature. Same below.
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fii High temperature {iifi Low temperature

Fig. 1 Effects of temperature and moisture on C, N, and P content in two ephemeral plants
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MR IK B T 2R A WE (K 2)
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Fig. 2 Effects of temperature and moisture on C : N, C: P, and N : P
in two ephemeral plants
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AW, R REAREE KR, AN N
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PR ERT W2, W3 4F (P < 0.05), 44l
BATR 1.23 F1 116 £, £ W2 ZEFEIF ) N @ P dx
fiX; T2ACET, 2 Fjapting N P Rk 5254k
TEOUARI ., ZEREERUK A B R, Sk
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Table 3 Correlation analysis of C, N, P, and stoichiometric ratios of Erodium oxyrhinchum
under different hydrothermal conditions
TR L
W Hydrothermal b C N P C:N C:P N:P
Species . Index
condition
C 1
N -0.273 1
P - * 0.162 1
T1WA 0.951 ]
C:N 0.450 -0.979" -0.360 1
C:P 0.978" -0.170 -0.993" 0.364 1
N:P 0.720 0.458 -0.793 -0.272 0.797 1
C 1
N -0.239 1
P 0.017 -0.813 1
T1W2
C:N 0.592 -0.923 0.699 1
C:P 0.623 0.480 -0.771 -0.167 1
N:P -0.141 0.970* -0.930 -0.867 0.635 1
C 1
N 0.044 1
P 0.607 0.743 1
T1W3
C:N 0.843 -0.501 0.124 1
C:P -0.164 -0.871 -0.882 0.329 1
PR LT N:P -0.732 -0.534 -0.962* -0.345 0.773 1
Erodium
oxyrhinchum C 1
N -0.896 1
P -0.181 -0.184 1
T2wW1
C:N 0.967 " -0.979* 0.041 1
C:P 0.828 -0.542 -0.701 0.677 1
N:P -0.734 0.949 -0.485 -0.881 -0.254 1
C 1
N 0.297 1
P -0.025 -0.161 1
T2W2 .
C:N -0.077 -0.974* 0.211 1
C:P 0.233 0.241 -0.978" —-0.245 1
N:P 0.256 0.689 -0.822 -0.695 0.866 1
C 1
N -0.269 1
P 0.412 -0.164 1
T2W3
C:N 0.662 -0.899 0.336 1
C:P -0.049 0.017 -0.929 -0.059 1
N:P -0.440 0.606 -0.884 -0.689 0.764 1

Notes: * P < 0.05; ## P <0.01. Same below.

MC:PREEFEAMIK(P <0.05); 7EmiEE
(TAW2) Kb 3EEF, A B Z A AH G 76 = il
(T1W3) kbBRF, C A1 C : N R BFIEMRK; P Al
N : P 2GR, EMIRZEE(T2W1) £,
PHC: P EHEENRMHIE(P <0.001), P A

N @ P 2BEAAH; 7EMRSE(T2w2) L3,
NFIN @ PR EEIEM; 7ERREE (T2W3) 4
MR, CHP R2REMNMICE, CHC: PEKLEE
IEFSE, NFIC: NREEEAME, PMC: PR
W R ERAR(E ),
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Table 4 Correlation analysis of C, N, P, and stoichiometric ratios of Eremopyrum orientale
under different hydrothermal conditions
TR L
Wk Hydrothermal b c N P C:N C:P
Species . Index
condition
C 1
N 0.366 1
P 0.648 0.655 1
T1WA
C:N 0.089 -0.894 -0.395 1
C:P -0.508 -0.649 -0.985" 0.457 1
N:P -0.614 -0.330 -0.774 -0.253 0.745 1
C 1
N 0.504 1
P 0.463 -0.532 1
T1W2
C:N 0.739 -0.209 0.939 1
C:P 0.751 0.949 -0.236 0.111 1
N:P 0.036 0.881 -0.869 -0.647 0.686 1
C 1
N -0.359 1
P -0.553 -0.035 1
T1W3 )
C:N 0.974" -0.562 -0.490 1
C:P 0.852 -0.208 -0.905 0.811 1
RITREH N:P 0.461 0.215 -0.983* 0.364 0.840 1
Eremopyrum
orientale C 1
N -0.345 1
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