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Using the Grey System Theory for analysis of relationship between
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Abstract: To study growth and influencing factors of Sabina vulgaris, habitat and growth conditions for re-
gions of natural distribution in Inner Mongolia were surveyed, and the relationship between growth and eco-
logical factors were analyzed with Grey System Theory. Results showed that (1) S. vulgaris could grow in
arid and semiarid areas with an average annual temperature > — 5.0 °C, an extreme minimum temperature
> —43.0 °C, an exireme high temperature << 38.6 °C, and an average annual rainfall > 180 mm. Also,
the average annual shoot growth was between 7.7 and 14.6 cm. (2) According to Grey System Theory, the
order of factors affecting S. vulgaris growth were: = 10 °C accumulated temperature = annual precipitation
> extreme maximum temperature = exireme minimum temperature —> annual evaporation = altitude >
average annual temperature. So for afforestation through introduction and dissemination of S. vulgaris in arid
areas, annual precipitation should be considered, but the heat factor should not be ignored, especially the
= 10 °C accumulated temperature. [Ch, 2 fig. 2 tab. 14 ref. ]
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Table 1 Firsthand data of growth and ecological factors of Sabina vulgaris in Inner Mongolia

SRR (X,) L Xa X X RS o o Xn X o
L P R AEEE Rl 2L I PSP BRI B
Xo; FAHARA: K Hi/em 14.6 133 11.4 10.9 9.6 14.2 7.7 8.1 9.7
Xy AR HSIRC 73 6.2 0.7 -02 1.6 2.0 3.0 3.7 - 48
Xo; AFEFEK B /mm 360.3 353.6 244.0 350.0 385.0 350.0 220.0 188.4 350.0
Xy 47K 8 /mm 2176 2388 2 000 2 100 1748 1 900 2700 2 650 2 000
Xy MEAR T fm 1 300 1 300 1 200 1220 1 200 1 950 1 500 1 550 2 450
X, 3t 15 785 i/ °C. 36.4 38.6 329 36.1 36.0 38.6 343 252
Xo; Wi e AR UR/C -31.4 -42.0 -432 -359 - 345 -41.0 - 41.0 -31.0
X, =10 CRUR/C 2 890 2 850 2 200 2 100 2 400 2298 1578
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Table 2 Sequence of incidence coefficient

{Lyf 1 2 3 4 5 6 7 8 9 R;

Lyt 0.429 7 0.483 0 0.687 6 0.588 5 09132 0.814 6 0.689 8 0.616 2 0.334 4 0.617 4
{ Ly} 0.909 3 0.960 1 0.865 3 0.923 4 0.818 4 09115 0.989 6 09215 0.856 9 0.906 2
{Lyt 0.830 3 09351 0.934 2 0.983 5 0.947 8 0.792 3 0.738 9 0.767 8 0.969 4 0.877 7
{ Ly} 0.772 1 0.817 6 0.868 3 0.893 6 0.942 0 1.000 0 0.838 6 0.849 1 0.674 1 0.850 6
{Lst 0.853 8 1.003 1 0.952 6 0.974 3 0914 7 0.866 0 0.786 2 0.865 2 0.921 0 0.904 1
{Lg! 0.765 0 1.003 1 0.947 0 0.908 4 0.960 9 0.813 3 0.793 1 0.816 4 0.980 5 0.887 5
Lyt 0.955 7 0.991 6 0.950 6 0.947 2 09195 1.003 1 0.839 4 1.003 1 0.895 4 0.9450
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Figure 1  Relationships between precipitation, evaporation, elevation and growth
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Figure 2 Relationships between air temperature and growth
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