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Abstract: As pioneer plants, desert spring ephemerals play an important role in community succession, biodiversity
maintenance and dune stabilization in desert ecosystems. We studied the diurnal changes in gas exchange of three desert
spring ephemerals ( Eremopyrum orientale, Malcolmia scorpioides, and Tetracme quadricormis, hereafter the genus names
only) under natural conditions in the desert area of the Dzungaria Basin. Net photosynthetic rate ( Pn) of the three
ephemerals all reached the highest values at 12;00. Regarding the curves of diurnal variation, Pn of Eremopyrum and
Malcolmia had two peaks, and an obvious midday depression occurred at 14 ;00 ; Transpiration rate ( E) of all the three
ephemerals had only one peak; water use efficiency ( WUE) of Eremopyrum and Malcolmia had two peaks, and that of
Tetracme had only one. One peak of WUE of all the three ephemerals occurred between 8 ;00 and 10:00, and the second
peak of WUE of Eremopyrum and Malcolmia occurred between 1600 and 18:00. Based on the tendency of changes in Pn,
intercellular CO, concentration ( Ci) and stomatal limitation (Ls) , we speculate that the midday depressions of Eremopyrum
and Malcolmia were not controlled by stomatal factors, while those of Tetracme were. Daily mean values of Pn, E and WUE
of Malcolmia and Tetracme were higher than those of Eremopyrum. The correlation analyses showed that the factors affecting

Pn could be ranked as PAR > Gs > Ta > VPD > RH, and that the factors affecting E were different among the three
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ephemerals.
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Fig.1 The diurnal courses of environmental factors in the field
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Fig.2 The diumal courses of photosynthesis rate (Pn) and transpiration rate (E) in leaves of three ephemeral plants
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Fig.3 The diurnal courses of water use effciency (WUE) and stomatal conductance (Cs) in leaves of spring ephemeral plants
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Fig.4 The diumnal courses of intercellular CO, concentration (Ci) and stomatal limitation (Ls) in leaves of three ephemeral plants
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YN E 5 PAR WAATEIEAHR KRR HEMREMARE . RTRZEMMUEITH E 5 Ta f1 VPD 23
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Table 1 Correlative coefficient between photosynthetic rate or transpiration in leaves of three ephemeral plants and ecological factors

y| g3 b . HETE SFL
o RAHBIS e g ORESER LS
Ui H Item . Photosynthetically . . . Vapour pressure Stomatal
Variety . .. Air temperature  Relative humidity .
active radiation difference conductance
B A H#R Pn R EFEE Er 0.761( ) 0.181 0.037 0.134 0.576
Net photosynthetic BRI Ma 0.827( *) 0.348 -0.227 0.289 0.568
rate PU 3T Te 0.947( *% ) -0.083 0.159 -0.113 0.710
EBHRE KT RER Er 0.537 0.756 ( =) -0.561 0.764( =) 0.206
Transpiration BRI Ma 0.672 0.636 -0.502 0.571 0.376
YU IF Te 0.550 0.899( s ) -0.824( =) 0.890( =3 ) -0.384

* Correlation is significant at the 0. 05 level (2-tailed) ; * * Correlation is significant at the 0.01 level (2-tailed) ; Er: %<5 52 % ¥ Eremopyrum
orientale; Ma: 3 1RIt Malcolmia scorpioides; Te: Utk 3% Tetracme quadricormis
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