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HYDROLOGICAL CHARACTERISTIC OF THE DESERT PLANT PRUNUS MON-
GOLICA ON THE MONGOLIAN PLATEAU OF CHINA

Siginbateer and XIU Min
College of life Science and Technology —Inner Mongolia Normal University ~Huhhot 010022  China

Abstract Aims  Prunus mongolica is a xeric shrub a landscape plant a water and soil conservation plant
and an ancient species in the desert and desert steppe of the Mongolian Plateau China. It tolerates extreme
aridity and poor soil growing strongly in desert where annual rainfall is <200 mm and annual evaporation is
3400-4 000 mm. Study of P. mongolica is useful for understanding plant succession on the Mongolian
Plateau and for sustaining and restoring the local ecosystem.

Methods The Abbe refractometer method the natural dehydration method and the PV technique were used to
analyze the hydrological characteristic of P. mongolica .

Important findings The relative water content saturation water content critical saturation deficit and water
potential of P. mongolica seedling leaves were 69% 117% 48% and —0.85 MPa respectively. The rel-
ative water content critical water content and leaf water potential of P. mongolica seedlings exposed to
drought stress decreased to 48% 39% and —1.97 MPa respectively but the saturation water content and
the ratio of bound water/free water increased to 187% and 11.94 respectively. The natural dehydration ex-
periment indicated that P. mongolica seedlings reached equilibrium after 102 h in normal condition but the
dehydration rate decreased and the dehydration equilibrium time was delayed after 3 d of drought stress. This
proved that the water-holding ability of P. mongolica increased after drought stress. In comparing the dehy-
dration rates of the xerophytic P. mongolica and the mesophytic P. pedunculata we discovered that the de-
hydration tolerance capacity of P. mongolica was higher than that of P. pedunculata. Analysis of PV curve
showed that osmotic potential Wr!®  of water saturation and osmotic potential " at turgor loss point of
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P. mongolica seedling were —2.49 MPa and — 3.11 MPa respectively. The fact that the difference of
Vr'® and ¥ was very large and the values very low showed that P. mongolica had strong ability to regulate
turgor pressure. The ratio of bound water/free water was relatively high 7.76  and the modulus elasticity of
cell wall was 4.18 MPa. The low leaf water potential and low osmotic potential of P. mongolica were benefi-
cial for absorption of water from soil depths. Our results indicated that P. mongolica was a strong xerophyte in
terms of hydrology. Its high ratio of bound water and free water low osmotic potential at saturation water con-
tent osmotic potential at turgor loss point and low modulus elasticity of cell wall were the physiological funda-
mentals of its dehydration tolerance.
Key words  Prunus mongolica  desert plant endangered plant hydrology
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Table 1  Water condition in seedling leaves of Prunus mongolica
Ttems Control Treatment Ttems Control Treatment
Water content % 68.70+2.34 48.45£2.04" Relative water content % 85.80+5.63 53.58+2.87"
29.44+1.15 3.74+£0.11" . 116.75 £ 6.66 187.13+6.52"
Free water content % Saturation water content %
Bound water content % 39.26+2.37 4.70£1.97 Critical water content % S1.88+3.24 38.78+1.737
/ - -
Bound water/free water 1.3320.22 1.94+1.82 Saturation deficit % 14.20+1.36 46.42+3.58
Water potential MPa -0.85+0.29 - 1.97+0.61" Critical saturation deficit % 48.12+2.96 61.22£5.37"
¥ p<0.05 *x p<0.01
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Table 2 The main water parameters of PV curve in Prunus mongolica
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