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Effect on the Phenotype of Haloxylon ammodendron by Wind Sand-blown
Stress Simulated in the Wind Tunnel
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Abstract In order to study the phenotype characteristic and adaptive mechanism of Haloxylon
ammodendron in the stress of wind carring-sand environment, 2-years old breedings of H. ammodendron as
research objects, 3 gradients of carring-sand environment had been simulated in the wind tunnel, where there
were include the mild wind-sand stress environment(5,8 m - ), moderate (10,13 m - s™), severe (16 m - s™") and
extra-severe wind sand-blown environment(18 m - s'). The results showed that (1)The appearance damage of the
branches of H. ammodendron caused by wind sand-blown was different related to the different gradients of wind
sand-blown, while, the time required for plants to resume normal growth situation was also different after the
wind-blown. The branches of H. ammodendron died permanently after 20 minutes under the extra-severe wind
sand-blown of 18 m - 5™, meaning to lethal damage. (2) With the increase of the intensity of the wind sand-blown,

the crown width and the plant volume of H. ammodendron increased firstly and then gradually decreased,the
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sequence of the accumulation of the crown and the plant volume from the high to low was: the mild sand-blown

wind> the moderate wind sand-blown>the severe wind sand-blown. (3) With the increase of the intensity of

wind carring-sand, the trend of the length,the number of branches and the branch’s diameter of /. ammodendron

showed a binomial curve that first increased and then decreased, while,the cumulative growth length of new

branches decreased sharply as a linear equation, indicating that H. ammodendron has strong morphological

plasticity and variability.

Key words wind tunnel simulate; wind sand-blown; stress; Haloxylon ammodendron; phenotype
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Table 1 Description of the recovery situation of Haloxylon ammodendron branches at different period after wind sand-blown stress
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Table 2 Increase changes of crown width of Haloxylon ammodendron under different wind sand—blown

WY Bk XGH /(m - s™) Wind speed
Simulated times 0 5 8 10 13 16

2 1~2 IX 1-2 times 52.06 -2.05 41.61 -6.41 6.81 -27.32
2 2~3 ¥ 2-3 times 2.86 1.77 -17.34 15.23 13.57 17.54
2 3~4 I 3-4 times -2.21 -0.62 14.32 1.23 -5.06 -16.33
2 4~5 IX 4-5 times 13.13 16.82 -5.10 -6.19 -6.06 -0.43
2 5~6 IX 5-6 times -22.42 -1.56 10.13 -4.52 -5.65 -21.43

SOt

?iﬁ. Ej].[]i 43.42 34.38 43.62 -0.67 3.62 -47.97
Cumulative increase

F 3 AR AME TRBERETIEETH %
Table 3 Increase volume changes of Haloxylon ammodendron under different wind sand-blown
W i K KU /(m - s™) Wind speed
Simulated times 0 5 8 10 13 16

25 1~2 I 1-2 times 68.69 2.00 38.62 1.43 7.82 -22.83
2 2~3 ¥R 2-3 times 39.07 -0.25 -14.36 17.78 10.41 5.24
% 3~4 IR 3-4 times -11.37 -1.96 15.11 -4.25 -4.15 -33.17
% 4~5 IR 4-5 times -5.07 20.02 -7.71 -3.51 -8.14 -0.43
2 5~6 IX 5-6 times -17.11 0.41 10.13 -1.87 3.48 -29.10

St

E%ﬂ‘. E'j].ngé 74.21 41.93 41.78 9.58 9.42 -80.30
Cumulative increase
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