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Spatial characteristics of soil moisture and organic matter and light in Pinus
tabulaef omis forest and Quercus liaotungensis forest on Dongling M ountain,

Beijing, China

LU Jianl’ 3, HE W eiM ingl* , FANG ZhiL ing2 (1 L aboratory o Quantitative V egetation Ecology, Institute d B otany,
Chinese A cademy o Sciences, Beijing 100093, China; 2 Key L aboratory o Enviroomental Change and N atural D isasters, theM inistry o
Education d China; Beijing N omal U niversity, Beijing 100875, China; 3 School o L if e Sciences, Shandong U niversity, Ji'nan 250100,
China). Acta Ecologica Sinica, 2005, 25(11): 2954 2960

Abstract: Pinus tabulagf omis forest and Quercus liaotungensis forest are anong the most mportant vegetation in wam
temperate region in China In each forest, one transect of 100m was set up in Dongling M ountain, Beijing, China and il
moisture, il organicmatter and light intensity w eremeasured along the transects Soil moisture and il organicmatterw ere
measured along the transects at interval of 1m. TheHem ¥V iew D igital Canopy A nalysis System was used to study leaf area
index, canopy coverage, canopy uniformity, site light factorsand radiation beneath canopy at interval of 10m along transects

Samivariogran analysis and ooefficient of variance (CV ) were enployed to reveal the atial heterogeneity pattern of il

moisture and il organicmatter. Therew ere no significant differences betw een the pine forest and the oak forests in tem s of
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leaf area index, canopy coverage, and light intensities above and beneath canopy. T he canopy unifom ity of the pine forestw as
significantly low er than that of the oak forest Positive correlationsw ere found betw een indirect site light factor and total
radiation beneath canopy in thepine forest (R°= 0.466, p= 0.030), w hile the oppositew as true in thepine forest (R*= 0. 203,
p= 0.191). The quality and composition of the pine forest and oak forest w ere highly similar w hile the relationship betw een
the composition of light and the canopy characters varied w ith forest types Both il moisture and organic matter in the pine
forest were low er compared to oak forests and their heterogeneity in term of coefficient of variancew as larger. Soil moisture
and organic matter exhibited significant gatial autocorrelation in the oak forest, whereas did not in the pine forest No
significant negative relationship w as found betw een the radiations beneath canopy and w ater content at the scale of 10m.

Key words heterogeneity; light resource site light factor; il organicmatter; il moisture
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Fig 1 Comparison of LA | and canopy coverage betw een Q. liaotungensis forest and P. tabulaef omis forest
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Fig 2 Comparison of canopies and site regimes between Q. liaciungensis forast and ©.  tabulaef o is forest
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Fig 3 Comparioon of wlar radiation below canopy between
(p> 0.05) Q. liaotungensis forest and P. tabulaef omis forest
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Table 1 Characteristics of s0il moisture and s0il organic matter in P. tabulaef omis forest and Q. liaotungensis forest
Parameters Forest types M ean SE v (%)
Soil moisture (%) Q. liaotungensis forest 14 81 Q31 20 86
P. tabulagf omis forest 10 55 Q 35 33 27
Soil organic mater (%) Q. liaotungensis forest 11 70 3 61 30 85
P. tabulaef o is forest 8 06 2 65 32 88
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Fig 5 Samivariance of il organic matter

2

Table2 Summary of sam ivar iancemodelsand their parameters of il moisture and il organic matter below P. tabulaef omis forest and Q.

liaotungensis forest

Sill

Range

+ 2
Parameters Forest types M odel (Co) (Cot C) (m) C/Cot C R
Q. liaotungensis forest  Spherical 4 93 9 87 14 00 Q 501 Q 322"
Soil moisture (%) P. tabulad ormisforest ~ Spherical a71 12 23 15 Q 942 Q 026" s
Q. liaotungensis forest Spherical 6 4 14 04 14 90 Q 544 Q 327"
Soil organic mater (%) P. tabulaef omis forest Spherical Q 45 707 16 Q 936 Q 042" ®
*: p<QO0L ns: Not significant
24
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