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Abstract; Water is the most important limiting factor in the growth of plants in dry-hot valleys; furthermore, the increase in
planting density also causes resource limitation in plant growth. However, the interactive effects of water and planting

density on plant growth characteristics and intraspecific relationships are not clear. In this study, Dodonaea viscosa, a
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dominant species in dry-hot valleys was used as the research subject. According to the rainfall during the growing season of
Yuanmou dry-hot valley, D. viscosa was planted with three water levels (high water, medium water, and low water) and at
four densities (1, 2, 4, and 9 plants/pot) to explore the influence of water, planting density, and their interaction on
growth, biomass accumulation, and intraspecific interaction of D. viscosa. The results showed that (1) under the low-water
treatment, the growth and water physiology of D. viscosa were inhibited, but the relative water content was still high when
the leaf water potential decreased greatly. (2) Drought stress significantly reduced the total biomass and individual biomass
and significantly increased the proportion of litter biomass. Under the low-water and medium-water treatments, the increase
in planting density had no significant effect on total biomass, whereas under the high-water treatment, the increase in
planting density significantly improved total biomass of D. viscosa. (3) The allometric exponent of stem biomass and leaf
biomass was significantly greater under the low-water treatment, which indicated relatively more biomass was allocated to
leaves, and the allometric exponent decreased under high-planting density. (4) The intraspecific relationship of D. wviscosa
exhibited a competitive effect, and the intensity of the competitive effect increased with decreased water content and
increased with an increase in planting density. Under the high-density treatment (9 plants/pot) , increasing water content
did not reduce the competitive effect. In conclusion, both water and planting density affected the growth and physiological
characteristics of D. viscosa. In the process of vegetation restoration, the effect of water and planting density on resource

constraints of D. viscosa should be considered.

Key Words: drought stress; planting density; dry-hot valley; Dodonaea viscosa; growth and physiology
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Table 1 Physicochemical properties of the dry-red soil in the experiment

AL 2R o Exil ARA AR A

pH Organic matter/ Total N/ Total P/ Total K/ Available N/ Available P/ Available K/
(g/'kg) (g/kg) (g/kg) (gkg) (mg/kg) (mg/kg) (mg/kg)

6.14 + 0.06  3.05 + 0.34 0.14 + 0.02 0.26 + 0.01 27.98 + 0.60 41.28 + 5.00 4.90 + 0.33 106.46 + 2.23

P BB P (E AR DS n =3

1.3 F8hnillE Jrik
(1) Bk A i AR 30 R 300 BN B U R A AR O 46 X R 3 . AN, WAL ZR TSR 5 B 11 F 2R 4k
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Fig.1 Effects of water and planting density on height and leaf area of Dodonaea viscosa
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Fig.2 Effects of water and planting density on relative water content and leaf water potential of Dodonaea viscosa
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Table 2 Regression parameter estimates ( standardized major axis regression) of stem biomass and leaf biomass of Dodonaea viscosa under

different treatments
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Sample Intercept Slope . Determinant Lo Test of
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size (n) (lga) (B) . coefficient( R*) allometry ( P)

intervals of slope

{&7K 4> Low water 20 0.17 1.39 0.99—1.95 0.52 <0.001 0.053
tF17K 4 Medium water 20 0.34 0.84 0.61—1.15 0.58 <0.001 0.270
7K 43 High water 20 0.46 0.69 0.51—0.93 0.62 <0.001 0.017
1 /% 15 0.24 1.37 1.08—1.74 0.84 <0.001 0.014
2 M 15 0.15 1.19 1.01—1.40 0.93 <0.001 0.036
4t/ # 15 0.20 1.07 0.95—1.19 0.96 <0.001 0.260
9 #i/ 15 0.32 0.82 0.72—0.94 0.95 <0.001 0.008
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