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Drought resistant physiological characteristics of 4 shrub species in arid valley of
MinJiang River
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Abstract Due to the fohn there are 161 km of arid valley 170 km® in Mingjiang River. The higer evaporation and
transpiration 1400 —2000 mm annually ~ lower precipitation 400 —700mm annually  steep slope and infertile soils
result in a atrocious condition for vegetation in the arid valley. Vegetation is dominated by xerophil shrubs and grasses.
However they are playing a significant role in the soil and water conservation in the watershed and provide important
references for " Grain for Green" converting farmland to forest/grass land campaign in the arid valley as it is very difficult
to grow trees. Drought-resistant physiological characteristics of four native species i.e. Sophora davidiana Bauhinia faberi

var. microphylla Convolvulus tragacanthoidesand Artemisia gmelini lochmodophilus have been measured. It was found that
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The content of Chl free Pro soluble sugars increased and evaporation ratio WSD RWC and cytolemma osmosis decreased

under the drought stress

drought resistant index was highest in July

0.507

Integrated assessment on the drought resistant index of four species indicated that the integrated

followed by September August June. It was lowest in May 0.442 .

The result provided a basis for the vegetation restoration especially improving survival of planted species in May and June

during which species has weakest drought resistant.

Key Words shrub physiological characteristics drought-resistance

integrated assessment

161km 170km* ' “ "
2-5 4
1
1.1
1350 ~ 1450m 103°15'24.2"
31°31'43.1" 40° 11.0C =0<C 3800 ~4500°C
190d =10C 3200 ~43800°C 500 ~700mm 1 400 ~2 000mm
2 ~4 700 ~ 1500mm 1.6 ~2.5
rose 0.15 ~1.0m 8% Achnatherum
heteropogon Orimus kokonorica Capillipedium  parviflorum Melica
przewalskyi Cymbopogon distns Phragmitas communis 40cm 45%
50cm 30%
1
Table 1 Climatic factor and Soil water content of test area
Month
Indices
4 5 6 7 8 9 10
Rainfall mm 69.2 64 44.5 64.4 86.6 84.1 87.2
Vaporizing mm 149.4 174 161.1 184.5 173.3 159.8 109.1
Soil water content % 10.12 13.07 11.44 11.88 13.40 12.04 16.65
“2001BA510B03” Data was a part of study on soil water content of “2001BA510B03”
1.2
1.2.1
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the same below

Sd-Sophora davidiana Bf-Bauhinia faberi var. microphylla Ct-Convolvulus tragacanthoides Ag-Artemisia gmelinii Ma-month average

Letters were result about multiple comparisons

differ letters means marked difference

same letters means no marked difference

in chart
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2
Table 2 Variance analysis about drought indexes of shrub
Indices Origin SS df Mean-square F Fo.os
WSD % SA 745.775 4 186. 444 4.370 " 0.015
SE 639.995 15 42. 666
ST 1385.769 19
RWC % SA 745.939 4 186.485 4.371" 0.015
SE 640.018 15 42.668
ST 1385.957 19
WC % SA 1139.741 4 284.935 5.476 " 0.006
SE 780.479 15 52.032
ST 1920. 220 19
/ B/F SA 0.086 4 0.022 0.470 0.757
SE 0.69 15 0.046
ST 0.776 19
24h ER % SA 714.001 4 178.500 2.448 0.091
SE 1093. 784 15 72.919
ST 1807.758 19
CO % SA 3982.590 4 995. 649 4.130 0.019
SE 3615.889 15 214.059
ST 7598. 487 19
Chl FW% SA 7.228 4 1.857 3.066 " 0.049
SE 9.084 15 0.606
ST 16.511 19
a/bA/B SA 27.329 4 6.823 63.745" 0.000
SE 1.608 15 0.107
ST 28.936 19
FPC FW% SA 5247.468 4 1311. 869 11.602 " 0.000
SE 1696. 131 15 113.075
ST 6943.599 19
SSC FW% SA 5247.468 4 1311. 869 11.602 " 0.000
SE 1696. 131 15 113.075
ST 6943.599 19
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5 7 6
2.7
1 X u = X - Xmin / Xmax - Xmin
2 X u = 1 - X - Xmiu / Xmax - Xmin
9
7 >8 >6 >5 789
9 5
3
Table 3 Comprehensive appraise about drought indexes of shrub
Month
Indexes
5 6 7 8 9
WSD % 0.420 0.348 0.590 0.627 0.946
RWC % 0.408 0.338 0.572 0.608 0.918
WC % 0.341 0.309 0.296 0.281 0.112
/ B/F 0.484 0.59%4 0.672 0.719 0.781
24h ER % 0.747 0.552 0.455 0.315 0.431
CO % 0.764 0.249 0.299 0.502 0.807
Chl FW% 0.241 0.572 0.444 0.352 0.103
a’b 0.009 0.315 0.858 0.864 0.714
SSC FW% 0.440 0.717 0.403 0.141 0. 006
FPC FW% 0.563 0.667 0.481 0.268 0. 006
Average 0.442 0.466 0.507 0.468 0.482
Sort order 5 4 1 3 2
.1 4

21

22 3
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