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Photosynthetic Physiological Responses of the Pioneer Plant
Agriophyllum squarrosum on Mobile Dune to Wind-sand and Drought Stress
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(State Key Laboratory Breeding Base of Desertification and Aeolian Sand Disaster Combating, Gansu Desert Control Research

Institute, Lanzhou 730070, China)

Abstract: Mingin field and potted Agriophyllum squarrosum were used as the research objects. The con-
trol, wind retaining wall, watering and watering + wind retaining wall treatments were set under natural
conditions, and the wind speed (0, 6, 8, 10 and 14 m * s~ ') and the blowing time (0, 15, 30 and 45 min)
were set under the drought and watering environments in the wind tunnel, respectively. To investigate the

effects of wind-sand flow and drought stress on photosynthesis of A. squarrosum , we measured the photo-
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synthetic physiological characteristics of A. squarrosum by LI-6400 portable photosynthetic apparatus.
The results showed that: (1) under the natural field condition, the P, diurnal progression of control,
wind-retaining wall and watering treatments showed “double peak” curves, while it showed “single peak”
curve in the wind-retaining wall + watering treatment. The peak value of wind-retaining wall was higher
than that of the control, and the “lunch break” time of watering treatment was later than that of the con-
trol. The diurnal trends of G,, T, and WUE were similar to those of P,, while the diurnal trends of C;
were opposite. The daily mean value of WUE was the highest in the retaining wall treatment, the daily
mean value of T, was the highest in the watering treatment, and the daily mean value of P, and G, were
the highest in the retaining wall + watering treatment. (2) Under the watering condition, P, and G, in-
creased under the low speed (6 m » s ') sand flow stress, then decreased with the increase of wind speed,
T, increased with the increase of wind speed, and WUE decreased gradually. Under drought conditions,
P.. G, and WUE decreased with the increase of wind speed, while C, and T, increased. At the same wind
speed, P,, G,, T, and WUE of the watering treatment were higher than those of the drought stress treat-
ment, while C; and WUE of the watering treatment were same to those of the drought stress treatment.
(3) The photosynthetic performance of A. squarrosum was significantly decreased when it was blown by
medium speed (8 m ¢ s ') sand flow for 45 min under watering condition, and significantly decreased
when it was blown by medium speed sand flow for 30 min under drought stress. The results showed that
drought and wind-sand flow stress could inhibit the photosynthetic performance of A. squarrosum , while
watering and retaining wall could improve the photosynthetic performance. The photosynthetic perform-
ance of A. squarrosum was significantly enhanced by low-speed aeolian sand flow stress under watering
condition, but decreased with the increase of wind speed under drought stress. Watering could prolong the
tolerance time of photosynthesis to persistent wind sand flow stress.
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Table 1 The comparison of daily mean values of photosynthetic gas exchange parameters of
A. squarrosum in different sample plots
e AbH Treatment
Parameter CK SP1 SP2 SP3
HOLEER P /(umol » m™ %+ s7h) 1.124+0. 139c¢ 1.2140.151c 1.7240. 408b 2.49+0. 286a
SAFEG,/(molem * s D) 0.01940. 056b 0.02340.001b 0.044740.016a 0.05140.002a
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0.8940.219b 1.68£0.361a 1.5940.219a

1.2940. 424a 0.90=+£0. 261b 1.2140.475a

TE  RAT AR /NG b R R AL HLE E 0. 05 /K P25 5 3 (P << 0. 05)

Note: Different normal letters within same row indicate significant differences among different treatments at the 0. 05 level
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