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Abdgract Blown sand is very comnon in nature. In areaswith frequent blown sand , epecidly arid and semi-
arid areas, blown sand ot only buries highways and railways but a s poses a threet to the sugtainable use and
development of plant resources. In the pag , ressarchers have conducted many gudies of sand burying and
wind erodon, but there are few sudieson the dfect of blown sand on plant eco-physology. The nature of the
irfluence of blown sand on the eco-physologica characterigicsof plantsis an important quegtion. Though ci-
entigs have observed and sudied some dfects of wind on norphological characters and traniration retios the
dfects of blown sand on the net photosyrthetic rate , water use dficiency etc. of plants are unknown. In this
pgoer , based on experimental methods we showed relations between different blown sand conditions and some
eocophysiologica characterigics in plants, and reveded adaptability of experimenta plantsto blown sand by obr
serving the change of photosynthed s and water use dficiency in plants.

In this pgper , usng afield wind tunnd , the dfects of blown sand on the growth characteridics of ome
sand-fixing plants ( Eragrostis poaeoides Beauv. , Agriophyllum squarrcsum, Bassia dasyphylla Kuntze, Cara-
gana korshinskii Kom. , Artemisia ordesica Krasch, Reaumuria soongorica Maxim , Ammopi ptanthus mongoli-
cus Cheng f. , Hedysarum scoparium L. , Robinia pseudoacacia L.) were sudied under different wind condi-
tions including different wind velocities (5.9,7.9,9.9,14m s etc.) and blowingintervals (2d, 4d, 9
d) , and some eco-physiological parameters were measured. The results showed : 1) Both wind and wind- sand
current made net photosyrthetic ratio ( Pn) decrease and transpiration ratio ( E) rise, and thus made water use
dficiency (WUE) decrease. 2) The larger the wind velocity was or the shorter the blowing interva by wind
sand was, the larger the reduction in Pn; the dfect of wind-sand current on the albove index was greater than
the dfect of pure wind. The nrore fierce the wind sand menace to the plantswas, the less the subgance accur
mulation was, and thus the nore dowly the plant grew in height ; 3) Wind sand current aggravated des ccation
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of plants, due to the reduction in WUE. Meanwhile sand-fixing plants have adaptability to wind- sand current.
The shrubs showed nore adgptahility to wind- sand current than the grasses. Acoording to the change of WUE
in experimental plants under blown sand conditions, the adgptability of experimental shrubs to blown sand
ranks as follows: Reaumuria soongorica > Ammopiptanthus mongolicus > Caragana korshinskii > Artemisia
ordesica > Hedysarum scoparium > Robinia pseudoacacia. This ranking corregponds with the order in their
capability of resding drought. (4) The dfecting capakility of the blown sand on different plantsis different.
In this experiment , the change in Pn and WUE for grasses is nore than shrubs, and the change for Artemisia
ordesica is less than for Agriophyllum squarrosum under higher velocity.

Key words Blown sand, Net photosynthetic ratio ( Pn) , Water use dficiency (WUE)
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r B WARNY | Grass ¥ Artemisia ordosica 1 0.8 0.65 0.62 0.48
= B WK | Shrub | Hedysarum scoparium 1 0.78 0.60 0.56 0.39
O AAHY 2 Grass 2 Caragana korshinekii 1 0.9 0.75 0.68 0.56
O WAH 2 Shrub 2 Ammopipanthus mongolicus 1 0.88 0.81 0.79 0.58
Reaumuria soongorica 1 0.8 0.77 0.70 0.67
1 : Pn Robinia pseudo-acacia 1 0.90 0.69 0.31 0.18
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2 , ( Artemisia ordosica) Pn E WUE
Table 2 Change of Artemisia ordesica for Pn, E,WUE under different intervads ™
Parameters
Treatment Pn Umol-m 2 s Y E (mol-m~2s %) WUE (I mol Q0,- mol ~* H,0)
A B Change rate (%) A B A B Change rate (%)
t(2d ) 6.36 5.08 - 20.13?% 1.49 1.81 4.48 2.81 - 37.28%
t2(4d ) 6.89 6.08 - 11.76° 1.46 1.73 4.72 3.48 - 26.27°
ts(9d ) 6.74 6.22 -7.72° 1.53 1.81 4.41 3.44 - 22.00°
Cu( 1) 6.15 6.09 - 0.98° 1.42 1.39 4.33 4.38 1.15°
C( 2) 6.54 6.62 1.22¢ 1.36 1.46 4.81 4.53 - 5.82°
Gs( 3) 6.26 6.22 - 0.64° 1.38 1.43 4.54 4.35 - 4.19°
A B abec ,p=0.05 : A dands for the parameter before wind

bloan , B g¢andsfor that &ter wind blown  There is a remarkable difference anong a
itive Sgn means increase

,b,c, p=0.05 Negtive sgnfor

change rate means decrease and the pos

3 Pn E WUE
Table 3 Change of Agriophyllum squarrcsum for Pn, E, WUE under different intervds
Parareters
Treatment Pn Unol-m 2%s b E (mol-m %s b WUE {4 nol 00, ol ™ H,0)
A B Change rate (%) A B A B Change rate (%)
t;(2d ) 6.21 3.79° - 38.97° 1.38 1.89 4.50 2.01 - 55.33%
t2(4d ) 6.86 5.38" - 21.57° 1.32 1.78 5.20 2.82 - 45.77°
tz(9d ) 6.93 5.91° - 14.72° 1.42 1.86 4.88 3.18 - 3.8
Ci( 1) 6.31 6.28 - 0.63¢ 1.41 1.38 4.48 4.55 1.43¢
Ca( 2 6.72 6.71 - 0.151 1.45 1.36 4.63 4.93 6.48¢
Cs( 3) 6.81 6.66 - 2.20¢ 1.39 1.31 4.90 5.08 3.67¢
1 SeTable1l
4 (cm)
Teble 4 Hfect of different wind-sand current on height grosth of Artemisia ordosica and Agriophyllum squarrasum
Wind peed (m-s™%) Interval (d)
ecles ecles
¥ 10 15 20 Cortral ¥ 2 4 9 Gortrol
A. ordosica 3.52 2.48 1.81 4.87 A. ordesica 1.98 2.48 2.66 4.94
A. squarrcsum 3.16 2.26 1.56 4.68 A. sguarrcsum 1.72 2.26 2.48 4.86

) 1 ( ) Theincrement of plant height in the table is the summetion of one nonth (ter wind blown for two
times
2.3 ,
( 2,
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(10 15 20 m-s™ ) (2494d) : :
( 4) , : :
10ms*15ms*t20mst ( ,1986) :
72.28 % 50.92 % 37. 17 %; , ,
, 2d4d,9d3 , ,
40. 08 % 50. 20 % 53. ,
85 %
WUE ;
3
Pn , E )
3.1 WUE s WUE
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